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ABSTRACT 

This report, the third in a biennial series, provides 
a picture of the current situation and recent trends concerning the 
availability, cost, and condition of research spaue, capital 
spending, and sources of support for research facilities at 
universities and colleges. The survey data are basod on both 
quant.rcative amd qualitative assessments provided by 253 academic 
research institutions, including 29 historically fclaOc college!^ and 
universities. Following an executive summary and an introduction, 
chapters discuss: (1) trends in the overall amount of research space 
available in science and engineering disciplines and differences 
between institutional types and among science/engineering 
disciplines; (2) costs amd square footage associated with 
repair/renovation amd new construction of research facilities for 
projects initiated in 1986-89 and for planned projects; (3) sources 
of funds for these projects, emphasizing the differences between 
public and private institutions; (4) qualitative information, 
including institution assessments of the condition of their research 
facilities, the adequacy of the amount of research space, the 
adequacy of selected infrastructure aspects of facilities, and the 
amount of deferred repair/ renovation; and (5) findings for 
historically black colleges and universities. Twenty-five tables, 7 
charts, and 13 figures graphically support the text. Appendices 
contain technical notes, a list of sampled institutions, the survey 
questionnaire, and detailed statistical tables. (JDD) 
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HIGHLIGHTS 



AMOUNT OF SPACE: There are an estimated 116 miHion net assignable square feet (NASF) of 
science /engineering (S/E) icscarch space at the nalion^s research-performing institutions in 1990. Seventy 
percent of this space is located at the 100 largest resear ch performing institutions, which account for 84 percent 
of total acadcm.ic research expenditures. Over 85 percent of 1990 research space is concentrated in 5 
disciplines: the biological (22 percent), agricultural (18 percent), and medical (17 percent) sciences, 
engineering (15 percent), and the physical sciences (14 percent). There were no statistically significant changes 
from 1988 to 1990 either in the overall amount of academic research space or in the distribution of this space 
among institution types or S/E disciplines. 

NEW CONSTRUCTION: Institutions reported new construction projects totalling about $4.5 billion over the 
1986-89 period. About $2.0 billion v^s reported for projects initiated in 1986-87 and $2.5 billion in 1988-89. 
When completed, these projects will produce over 20 million NASF of new research space. Much of the new 
construction is replacing outdated or inadequate space rather than enlarging the total amount of research space. 
Institutions plan substantial construction activity in 1990-91. Almost $3.5 billion in new projects are planned to 
begin during the coming two years, roughly the same amount as had been projected for the two years following 
the prior survpy( 1988-89). 

DEFERRED CONSTRUCTION: For every dollar of new facilities construction planned for 1990-91, an 
estimated additional $3.11 in needed construction spending will be deferred, up from a $2.48 deferral rate at the 
time of the 1088 survey. The current (l^W) level of deferred construction is estimated to be $8.0 billion, up 38 
percent from $5.8 billion in 1988 

REPAIR/RENOVATION. Expenditures for facilities repair and renovation (R/R) increased from $840 million 
m 198(>-87 to $1.04 billion m 1988-89, in contrast to projections that had envisioned decreased spending. The 
total space affected by these repairs, however, decreased somewhat, resulting in higher average unit costs than 
had been anticipated. 

DEFERRED REPAIR/RENOVATION. Based on costs of reported R/R projects, it is estimated that about 
$4 25 in needed R/R is being deferred for every $L00 in R/R that is planned for 1^91, up from a $3.60 
deferral rate in 1988. The total amount of deferred R/R will rise to more than $4.0 billion by the end of 1991, a 
-I'l-perceni increase from the level found in the 1988 survey. 

AVERA(^E UNIT COSTS* The a\erage unit cost of new construction grew from $207/ square foot in 1986-87 to 
$231/s(iuare loot in 198<S-89, costs arr estimated at $311/square foot for 19*)0-91 projects. This represents a 50- 
pcrcent increase over the 19t%-91 period. ConiparaMe unit costs for R/R activities nearly doubled during that 
tmie, growing Irom $()2/square foot in 198()-87 to an estimated $11 1 /squaie foot in l^W-91. 

ADEQUACY OF AMOUNT OF SPACE: In each of the 5 largest S/E fields, 40 io U) percent of the institutions 
that perform research . the discipline report needs for more research space. However, in most fields and 
institution t\|»cs, the need for increased iimounts of i jsearch space does not appear to have grown from 1988 to 
19<>0. 

CONDITION OF SPACE: The proportion of R&D space reported by institutions to be in need of limited or 
major repair or renovation was 39 percent both in [ )SS and 1990. There was a modest increase from 1988 tc 
1^)90 in the proportion of ..pace assessed as being "suitable 'or use in the most highly developed and scientificallv 
sophisticated research m its field" (up from 24 to 26 oercent of total). 

SOURCES OF FUNDS: In both 1986-87 and lv,s8-89, public institutions acquired about half of their funding 
for new construction projects fiv^m state/lo^::I governments, while private institutions depended mainly on 
private donations. Both public and private institutions depended primarily upon institutional funding for R/R 
projects. Other major sources of funding included debt financing and private donations. The total institutional 
debt incurred from projects initiated in 1988-89 is expected to be about $1.4 billion. 

HBCUs: While historically black colleges and universities (HBCUs) reported a 30-pcrcent overall increase in 
the total amount of research space available in 1990, they continued to account for about 1 percent of total 
academic research space. 
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FOREWORD 



The cnvironirent in which acaJemic research is conducted is becDmlog more complex, and the fmancial 
resources t!iat support research are being spread more thinly as more programs compete for the available 
support. 

The cost of supporting research has risen substantially. This cost includes the research facilities- -the bricks, 
mortar, and support systems-that house the research enterprise. The status of these fadlitie.^ In terms of 
amount and sufficiency car impart the quantity and quality of the research and education that is performed in 
the academic setting. In order to renew, expand, or establish new research capacity, academic research facilities 
must be present in adequate amounts and must be of suitable quality io allow science and engineering research 
and education at the highest levels of excellence. 

This report, the third in a biennial series, provides a comprehensive picture of the current situation and recent 
trends conctrning the availability, cost, and condition of research space, as well as capital spending and sources 
of support for research facilities. It is designed to provide important information to the Congress, the 
Administration, and others involved with the U.S. science and engineering research enterprise. 




Erich Bloch 
Director 

National Science Foundation 
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DATA CONSIDERATIONS 



■ This report provides dr on the amount, 
condition, and sources of funding for 
repair/renovation and new construction of 
research and development (R&D) facilities in 
science and engineering disciplines for all 
research-performing aciidemic institutions. To 
dwune researcn and development in this survey, 
the definition of "organized research," as 
specified in 0MB Circular A-Zl, was used. 
Organized research includes research and 
development activities of an institution that are 
separately budgeted and accounted for, 
including sponsored research and university 
research. " Sponsored research means all 
research and development activities that are 
sponsored by Federal and non-Federal agencies 
and organiz<^tions... Universitv research means 
all research and development activities that are 
separately budgeted by the institution under an 
internal application cf institutional funds." The 
definition excludes departmental research that 
is not separately budgeted and accounted for, 
as that is classified as part of the instruction 
function in QMB Circular A-21. 

■ R(feD facilities refers to the physical plant 
(bricks and mortar) in which research activities 
take place, including building infrastructure, 
fixed equipment, and non-fixed equipment 
costing over $1 million. The definition excludes 
instrumentation, i.e., movable equipment 
costing less than $1 million. Facilities that have 
been designated as academically administered 
Federally Funded Research and Development 
Centers (FFRDCs) are excluded. 

■ R&D space includes tl e net assignable square 
footage (NASF) of space in research facilities 
where organized R&D activities take place. 
Muhipurpose space such as offices is prorated 
to reflect the proportion of use devoted to 
organized research. 

■ "Rcpair/rcpovation" and "new constriiction* 
capital projects are limited to projects with 
estimated total costs at completion of $100,000 
or more for R&D related space. Costs include 
both structural costs and the cost of the 
associated infrastructure such as utilities, data 
communications, etc. For muhipurpose space, 
institutions prorated the cost to reflect the 
proportion of R&D space involved in the 
project. 



■ The survey data on new and deferred 
construction, new and deferred repair/ 
renovation, and the condition and adequacy of 
exLting research facilities are based on both 
quantitative and qualitative assessments 
provided by academic research institutions. 
Although some of these data are by their very 
rature subjective, they do capture an overall 
picture of the current status of facilities. 
However, this report does not, nor was it 
intended to, assess the impact of facilities on 
the quality of research being conducted at 
academic institutions. 

■ This report provides national estimates for all 
research-performing academic institutions. A 
stratified probability sample of 253 institutions 
was selected with probability proportional to 
size, as measured by total science/engineering 
R&D expenditures. The survey universe 
includes approximately 525 institutions. 
Estimates are provided by type of institution 
(doc'orate, non-doctorate, largest 100 R&D 
performers, and historically black colleges and 
universities) and control (public versus private). 
The sample was not drawn in a manner that 
will allow generation of geographic, i.e., state 
or regional level, estimates. 

■ The institutional response rate to the survey 
was 94 percent for all academic institutions and 
90 percent or greater for all institution types. 
The overall item nonresponse rate was less 
than 1 percent. 

■ The findings in this report are based on a 
sample and are therefore subject to sampling 
variability. Estimated standard errors for 1988 
and 1990 selected statistics and the difference 
between the years are shown in Table A-^ in 
the Technical Notes. 

■ Data followup for the 1990 study included 
cross-year review, which was intended to verify 
inconsistencies between the current year and 
1988. Where appropriate, 1988 data were 
revised in consultation with institutional 
respondents. For this reason, the 1988 totals 
shown in this report may differ slightly from 
those in the 1988 final report. References to 
1988 data should be restricted to this 
document. 
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EXECUTIVE SUMMARY 



In order to sustain a strong academic research 
capability and to enable the expansion of the 
nation's research capacity, the facilities that house 
the research enterprise must be maintained and 
replenished. The size, condition, and adequacy of 
these research facilities impact on the quantity and 
quality of the research conducted at our nation's 
universities and colleges. In recognition of the 
need for objective and systematic information on 
the status of academic research facilities, Congress 
directed the National Science Foundation (NSF), in 
the Authorization Act (P.L. 99-159, section 108): 

...to design, establish, and maintain a 
data collection and analysis capability,., 
for the purpose of identifying and 
assessing the research facilities needs of 
ttnivcrsities and colleges... Vie 
Foundation, in conjunction with other 
appropriate Federal agencies, shall 
conduct the necessary surveys evcr\' 2 
years and report the results to the 
Congress. 

This report is the third in this biennial scries, due 
to Congress in September 1990. It is based on 
NSPs 1990 Survey of Scientific and Engineering 
Research Facilities at Universities and Colleges. 
This is the second full-scale study involving 
rc.^^carch .space by science /engineering field and 
type of institution. 

The survey data on new and deferred construction, 
new and deferred repair/ renovation, and the 
condition and adequacy of existing research 
facilities are based on both quantitative and 
qualitative assessments provided by academic 
research in.siitutions. Although some of these data 
arc by their ^'cry nature subjective, they do capture 
an overall picture of the current status of facilities. 
However, this report docs not, nor was it intended 
l(\ a.sscss the impact of facilities on the quality of 
research Seing conducted at academic institutions. 

Amount, Condition^ and 
Adequacy of Research Space 

Amount of Research Space 

■ There are an estimated 116 million net 
assignable square feet (NASF) of research 
space available at the nation's research- 
performing institutions in 1990. There was 
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veiy little overall change from 1988 to 1990. 
either in the total amount of space assigned 
to science and engineering (S/E) disciplines 
or in the total amount of space used for 
organized research. 

■ As in 1988, the 100 largest R&D performers 
accounted for the majority of all academic 
R&D space in 1990 (70 percent); they 
accounted for 84 percent of total R&D 
expenditures. 

■ More than 85 percent of the current 
academic research space is concentrated in 
five S/E fields; the biological (22 percent), 
agricultural (18 percent), and medical (17 
percent) sciences, engineering (15 percent) 
and physical sciences (14 percent). 

Of a total 276 million net assignable square feet of 
space in science and engineering fields at American 
universities and colleges, 116 million square feet 
(about 40 percent) is allocated to research.^ This is 
not appreciably different from the amount of R&D 
space reported in 1988. The vast majority of the 
research space was located in doctorate-granting 
institutions (96 percent). Three-fourths of all 
academic research space was in public institutions, 
somewhat higher than the share of total R&D 
spending (65 percent) that occurs in these 
institutions. 

Seventy percent of this R&D space 81.7 million 
NASF) is housed in the 100 largest research- 
performing institutions, based on total R&D 
spending in science and engineering fields (Chart 
1) ^ They have a mean of 800,000 square feet of 
research space per institution. Other doctorate- 
granting institutions account for 25 percent of total 
R&D space, with an institutional mean of 150,000 
square feet. Non-doctorate granting institutions 
continue lo account for less than 5 percent of all 
academic research space (5.2 million NASF), with 
an average of 22,000 square feet per institution. 



All estimates of research space are based on net assignable 
square feet (NASF) assigned to organized research See 
Appendix pages A-6 and C-2 for definitions 

-> 

^'Yhc "largest iOO R&D performers" (based on total research 
expenditures in science and engtneenng) were selected as an 
analytical groupmg because they represent significant 
proportions of R&D expenditures (83 percent) and space (70 
percent) They are also referred to as the "top 100 research 
institutions" throughout this report 
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Chart 1 

Distribution of space assigned to science/engineering (S/E) disciplines 
by institution type: 1990 




Source Nauooal Sctcnce Foundation. SRS 

Adequacy ot the Current Amount of 
Research Space 

■ In each of the five largest S/E disciplines, 
40 to 60 percent of the institutions that 
perform research in the discipline reported 
need for more research space. 

■ In most fields and in most institution types, 
however, the reported need for increased 
amounts of research space does Qi^t appear 
to have grown from 1988 to 1990. 

In each of the major S/E disciplines, upwards of 40 
percent of the institutions that perform research in 
the discipline reported in the 1990 survey that they 
need more research space. Reports of inadequate 
amounts of research spu.. were most prevalent 
among medical schools (for both biological and 
medical sciences), and such reports were more 
widespread in 1990 than in 1988. in most 
disciplines, however, the need for more research 
space does not appear to have grown since 1988. 
By discipline, ratings of "generally adequate" or 
better in relation to the amount of space ranged 
from a low of 48 percent of institutions with 
programs in medical sciences to a high of 68 
percent of those with programs in psychology. In a 
few fields (e.g., the physical sciences and 
engineering), the number of schools reporting a 
need for more space has declined slightly since the 
1988 survey. 



Condition or Current Research Space 

■ The proportion of total R&D space that 
institutions reported to be in need of limited 
or major repair/renovation in 1990 was 39 
percent, the same percentage as reported in 
1988 (Chart 2). 

Chart2 

Institution-assessed qualitj/coodition of academic 
research facilities: 1990 




(bw^lliJ tmoa tq. ft) 

r " _J Suitabk for ue m motf sophisticited ruearch 
K^Z^g Effective for mcMt uMi 
HHI Needs liimted repeirAenovaiioQ 
[ZZ] Needs niftjor reptirAeoovaiion 



Scwo*. NauoMl Sewn Pom^cM. SRS 

■ At the other end of the quality/condition 
spectrum, there may have been a slight 
overall increase in the amount of space that 
institutions reported as being suitable for 
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Chart3 

Total spending for construction and repair/renovation of 
academic research fiKUities by diadpUne: 1986-99 
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the "most highly developed and scientifically 
sophisticated research"; the estimates 
increased from 24 percent of R&D space m 
1988 to 26 percent m 1990. In absolute 
terms, the total amount of research space 
rated in this category rose about 12 percent. 
Absolute mcreases were seen across almost 
all institution types and all S/E fields. 

Institutions m the top 100 reported a larger 
proportion of their research space as 
"suitable for the most highly developed 
research" (27 percent) than was found at 
other doctorate (24 percent) or non- 
doctorate institutions (19 percent). 



Capital Projects To Maintain, Improve, 
or Expand Research Space 

■ Institutions spent a total of $6.4 billion for 
construction and repair/renovation of S/E 
research facilities over the four-year period 
1986-89. This estimate excludes all 
construction, repair, or renovation projects 
that cost less than $100,000. 



New facilities construction accoimted for 
over 70 percent of these capital project 
expenditures ($4.5 billion). 

These capital projects were heavily 
concentrated in four disciplines, the 
medical, biological, and physical sciences 
and engineerings which coUectivtly 
accounted for 80 percent of all construction 
expenditures and 87 percent of all 
repair /renovation expenditures (Chart 3). 



Construction of New Research Facilities 

■ Institutions reported groundbrealdng for 
new construction projects totalling about 
$4.5 billion over the 1986-89 period About 
$2.0 billion was reported for projects b^n 
b 1986-87 and $2.5 billion in 1988-89. 
When completed, these projects will 
produce over 20 million square feet of new 
R&D space. 

■ The actual construction activity in 1988-89 
as reported b the 1990 survey was not as 
extensive as institutions had planned for 
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Chart 4 

"^otal expenditures and unit costs for recent and planned capital projects: 1986*91 
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1988-89 as reported on the 1988 survey. 
The shortfall was greater for level of 
expenditures (27 percent less than planned) 
than for amount of space (10 percent less 
than planned). Approximately $1.0 billion 
in planned new construction for 1988-89 did 
not take place, mainly due to funding 
constraints. 

The unit cost (the average co3t p :r square 
fool) of the R&D components of the 
construction projects actually undertaken in 
1988-89 ($231/square foot) was 12 percent 
higher than the average unit cost of the 
projects initiated in 1986-87 {$20//square 
foot). Costs are estimated to rise an 
additional 35 percent for 1990-91 projects, 
to $311 /square foot (Chart 4). 

Although high levels of construction activity 
occurred over the 1986-89 period, 
comparable increases were not seen either 
in the total amount of R&D space or in the 
proportion of top quality R&D spac This 
suggests that much of the new construction 
is used to replace obsolete or inadequate 



faciiiues rather than to increase institutions' 
total amounts of researcli space. 

■ Spending for new constructiou in 1990-91 is 
projected by institutions to grow by over 40 
percent, to a total of almost $3.5 billion. 

About 43 percent of all academic research 
institutions broke ground for new R&D related 
construction projects in 1988-89, up from 37 
percent in 1986-87.^ Construction activity was most 
prevalent among the largest 100 research 
performers, 71 percent of which initiated projects 
in 1988-89. New construction begun during 1988- 
89 will produce a total of 10.6 million NASF of new 



All data on construction and repair/renovation piojccts are 
based on the institutions' fiscal years in which the projects 
were, or will t>e, initiated. For simplicity, references to the 
pcnods in which construction or repair/renovation be^ns 
omit the notation "FY*, it is understood that all such dates 
refer to the institutions' fiscal years 
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research space when completed. This represents a 
7-perccnt increase in research NASF when 
compared to projects initiated in 1986-87, but falls 
short of the 11,8 million NASF that had been 
planned as reported by institutions on the 1988 
survey. Costs for the 1988-89 projects totalled $2.5 
billion, considerably less than the $3.4 billion that 
had been projected two years earlier. Inability to 
obtain sufficient funding was the principal reason 
given by respondents for postponing or scaling back 
planned construction projects. 

Institutions projected in the 1990 survey that they 
plan to spend approximately $3.5 billion on new 
construction projects in 1990-91, This represents a 
40-percent increase in expenditures over the 1988- 
89 level for construction of 11.2 million NASF of 
new research space, the equivalent of 10 percent of 
existing research space. 

The rising construction expenditures can be 
attributed to two factors: (1) the steady annual 
growth in the amount of research space under 
construction, and (2) the rapid growth in the unit 
cost of research space. Costs per square foot for 
new construction grew from $207/squarc foot in 
1986-87 to $231/square foot in 1988-89; costs are 
estimated at $311/square fool for 1990-91 projects 
(C art 4).^ 

Institutior4S have consistently reported that 
construction costs are driven not only by the need 
for more research space, but by the need for 
upgrading the quality of the space. Costs are 
driven by Federal, slate, and local government 
safety and regulatory requirements a5» well as by the 
need for high-tech facilities. Institutions repeatedly 
mentioned the need to upgrade anin al care 
facilities, toxic and hazardous waste storage and 
disposal facilities, and telecommunication 



This docs not necessarily imply a direci increase in the total 
amouni of space available for research purposes, as much of 
this new space will be used to replace other aging or 
inadequate space, or space that will be converted to other 
uses. 

^It should be noted that these unit costs are presented as 
analytic constructs only, and are used to make descnpiivr. 
comparisons. They should not be construed to represent 
actual unit costs for any specific construction project, but are 
useful in tracking broad cost trends over time. Unit costs for 
capital projects are highly variable, depending on the specific 
requirements of the particular project and on S/B field and 
geographic region of the country. 
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ca; abilities as contributing to rising construction 
costs. Geographic and local differences in 
regulatory and safety codes-e.g,, seismic safety 
codes-often result in reponal average unit costs 
that are markedly higher than those seen 
elsewhere. 

Repair/Renovation or Existing Research 
Facilities 

■ Spending for facilities repair/renovation 
grew from $840 million in 1986-87 to $1.04 
billion in 1988-89, in contiast to institution 
projections that had envisioned decreased 
spending (Chart 4), 

■ The total space affected by these repairs, 
however, decreased somewhat, resulting in 
higher average unit costs for the R/R 
projects actually undertaken in 1988-89 than 
had been projected two years earlier- 
$91/square foot versus $80/square foot. 

Expenditures for R/R activities in 1988-89 were 
higher than projected by institutions in the 1988 
survey-$1.04 billion versus a projection of $7A 
million. The total space affected by these repairs 
increased somewhat, from 9.4 million NASF to 11,5 
million NASF. This suggests that institutions may 
underestimate the extent to which future R/R 
projects are needed in response to technical, 
regulatory, or emergency requirements. 

Similar to the 1988 survey, institutions report that 
plans for R/R in 1990-91 "ill decline by 9 percent 
over 1988 ' ) levels. Unit costs for R/R activities, 
however, are projected to increase substantially. 

Deferred Capital Projects 

■ An estimated $15.6 billion would be 
rcr^uired to address institutions' currently 
reported needs for additional research space 
and for repair/renovation of existing 
research space. Since institutions plan to 
spend a total of $3,6 billion for research- 
related capital projects in 1990-91, this 
leaves an estimated $12,0 billion backlog of 
needed but unfunded capital projects (Chart 
5). 



Charts 

Trends in deferral of needed research facilities capital oroiectsr tA 1990 
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The current $12 billion level of deferred 
capital projects represents a 40-percent 
increase over the level found in 1988 ($8.6 
billion). 

As in 1988, about two-thirds of the current 
capital project backlog is in the area of 
deferred construction ($8 billion of $12 
billion). 



Deferred New Construction 

■ If all institutions were able to construct 
additional research space in the S/E 
disciplines that report an inadequate current 
amount of space, at the same average cost 
as for the construction projects that are 
being planned for 1990-91, the estimated 
total would be $10.6 billion. Of this, $2.6 
billion of needed expansion is being planned 
for 1990-91; the rest, $8.0 billion, is being 
deferred into the indefinite future. 

■ The current level of deferred con.struction 
($8 tillion) is 38 percent above the level 
found in 1988 ($5.8 billion). 



■ The current overall level of deferred 
construction means that, for every dollar of 
planned new construction in 1990-91, $3.11 
of needed construction will be deferred (up 
from $2.48 in 1988). 

Although the numbers of institutions reporting 
inadequate amounts of research space did not 
change much from 1988 to 1990 in most S/E 
disciplines, actual and planned construction costs 
have increased significantly. Consequently, the 
estimated cost of addressing unmet needs for 
facilities expansion has also increased, and this is 
reflected in the deferred construction figures given 
above. 



Deferred Repair/kenovation 

Institutions have consistently expressed concern 
over the backlog of needed repair and renovation 
activities for research facilities. 

■ In tile 1988 survey, the anticipated deferred 
R/R in 1988-89 (i.e., the difference between 
the projected total cost of all needed R/R 
and the anticipated cost of all planned R/R) 
was $2.78 billion. According tc 1990 survey 
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Chart 6 

Relative sources of funds for research facilities capital projects begun in 1986-89 




Source Nanooal Saence FouotUuca, SRS 



data, the amount of deferred R/R will rise 
to more than $4.0 billion by the end of 1991. 

■ The amount of R&D space needing R/R is 
slightly larger m 1990 than it was in 1988. 
Also, the anticipated unit cost of R/R for 
1990-91 is higher than it was two years ago 
for 1988-89 ($lll/square foot versus 
$91/square foot). 

The amount of R/R now planned for 1990-91 is 
lower than was planned in 1988 for 1988-89 (8.6 
million NASF versus 9.4 million NASF). The 
result is that the estimated cost of the backlog-the 
R/R that will be deferred in 1990-9 1-has risen to 
$4.06 billion. Thus, if all research space needing 
R/R in 1990 (39 percent of existing research space) 
were to receive it, at the same cost per square foot 
as was found in institutions actually planning such 
projects, the cost would be $5.0 billion, roughly 5 
times the amount institutions plan to spend. 
Therefore, it is estimated that institutions will defer 
about $4.25 m needed R/R for every $1.00 that will 
be spent. 



Sources of Funds 

■ Similar to the findings in the 1988 study, 
major sources of funds for new construction 
projects in 1988-89 came primarily from 
three sources: state/local governments, 
private donations, and debt financing. 
Public institutions acquired nearly half of 
their funding from state/local governments, 
while private institutions depended mainly 
on private donations (Chart 6). 

■ Both public and private institutions 
depended primarily upon institutional 
funding for R/R projects. 

■ The Federal government provided a 
comparatively small share of total direct 
funding for both new construction and R/R 
projects in 1988-89, about 14 and 6 percent, 
respectively.^ Still, in absolute terms. 
Federal funds for new construction of 
researcn facilities more than doubled over 



Sliis report includes data on the direct cosu of construction 
and repair/renovation and the sources of funds for these 
direct costs. No attempt was made to quantify future indirect 
cost pressures resulting from current or planned projects. 
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Chart? 

Sources of funds for research facility 
capital projects begun in 1986-87 and in 1988-89 by control of institution* 
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the 1986-89 period. The increase was seen 
mainly at public institutions (Chart 7). 

B Private institutions' use of tax-exempt bonds 
and other debt fmancing for new 
construction p^'ojects doubled from Si 24 
million in 1986-87 to $254 million in 1988- 
89. Much of this increase ($87 million) 
involved non-tax-exempt debt. 

■ The increasing use of taxable bonds and 
other debt maybe related to the fact that, of 
the 30 private institutions that arc among 
the 100 largest research performers in the 
nation, nearly two-thirds had reached the 
$150 million statutory limit on tax-exempt 
bonds in 1990. 

Private institutions expended $738 million for new 
construction projects in 1988-89 while public 
institutions invested $1.7 billion. Substantially 
different patterns of funding support were 
reported. 

Private institutions depended mainly on private 
donations (36 percent) and debt financing (34 
percent) to support new construction in 1988-89. 
This funding pattern is consistent with findings for 
1986-87 projects with two exceptions: institutional 
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funding dropped somewhat, and the use of debt 
financing other than tax-exempt bonds grew from 
less than 1 percent in 1986-87 to 12 perc^*-! in 

1988-89, 

Public institutions, in contrast to private 
institutions, acquired almost half of all new 
construction funding from slate/local governments. 
The Federal government provided the second 
largest portion in 1988-89, growing from a 3- 
percent share in 1986-87 to 16 percent. Only 9 
percent of construction costs were secured 0 m 
debt finaiicing. 

Expenditures for repair/renovation of research 
facilities for both private and public institutions 
totalled $1 billion in 1988-89. Both types of 
institutions obtained over half of their R/R funding 
from institutional funds. The second largest source 
for private schools was debt financing (24 percent), 
while public institutions depended more upon 
state/local governments (33 percent). The Federal 
share of costs for R/R activity, 6 percent, doubled 
in absolute terms over 1986-87 levels, with most of 
the increase going to private institutions. 

Private institutions reported that they plan to float 
$350 million in tax-exempt bonds for new 
construction projects in 1990-91, more than twice 
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the value of bonds issaed during 1988-89. For 
private institutions only, recent legislation has 
placed a $150 million limit on outstanding tax- 
exempt bonds. Among the 30 private institutions in 
the top 100, 16 had reached the cap by 1%8; 19, by 
1990; and another 3 expect to do so in thr next two 
years. 

Research Facilities at Historically Black 
Colleges and Uaiversities 

■ While historically black colleges and 
universities (HBCUs) reported a 30-percent 
overall increase in the {otal amount of 
research space available in 1990, Ihey 
continued to account for just over 1 percent 
of total research space for all academic 
research institutions. 

■ In 1988-89, HBCUs obtained about 
80 percent of their research facilities 
construction and R/R funding from either 
Federal or stale/local government sources, 
similar to levels reported for 1986-87 
projects. 

Historically black colleges and universities reported 
high levels of research facility construction activity 
over the 1986-89 period, resulting m a 30-percenl 
overall increase in the total amount of research 
space available in 1990. The 1.4 million NASF 
used for research represents just over 1 percent of 
total NASF for all academic institutions, similar to 
the HBCU share of total academic R&D spending. 
These proportions have not changed signiflcantly 
since the 1988 survey. 

HBCUs obtained more than 80 percent of total 
research facinties funding from government 
sources. The Federal government accounted for 53 
percent of total funding over the 1986-89 period, 
while stale/local government sources provided 29 
percent. 

Facility con^»*ion ratings were generally more 
positive for HBCUs than were seen in most other 
institution categories. However, the proportion of 
R&D space rated as being "suitable for the most 
highly developed and scientifically sophisticated 
research** declined somewhat, from 36 percent in 
1988 to 31 percent in 1990. The amount of space 
requiring limited or major R/R remained constant 
at 25 percent. 
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Methodology 

The Survey of ScientiGc and Engineering Research 
Facilities at Universities and Colleges is conducted 
every two years. The first fuU-srale baseline study 
was conducted in 1988 and a report was submitted 
to Congress in September of that year. The 1990 
study v.'as conducted during the fall and winter of 
1989-90 with a report due to Congress in 
September 1990. 

Prior to the 1988 survey, NSF developed the 
research facilities survey questionnaire m 
coopcation with several higher education 
associations, university' representatives, jmd an 
expert advisory panel. The survey universe includes 
doctorate- and non-doctorate-granting institutions 
as well as histCHically black colleges and universities 
(HBCUs) that perform research in science and 
engineering. 

The 1990 survey collected quantitative as well as 
qualitative data for individual science and 
engineering fields. This provided a detailed picture 
of the amount and condition of available research 
space, recent and planned repair /renovation and 
construction activities, and sources of funds for 
these capital projects for the years 1988 through 
1991. There was little difference between the 1988 
and 1990 survey questionnaires. Additional detail 
was added to the "sources of funds** questions to 
gather needed information of specific private 
sources. Also, the data for main institutions and 
associated medical schools^ which were collected 
on separate questionnaires in 1988, were combined 
into one questionnaire for the 1990 survey. 

The data in this report were obtained from a 
stratified probability sample of 253 universities and 
colleges in a universe of 525 institutions. The 
universe datafile included all universities and 
colleges that offered a master's or doctoral degree 
in the sciences and/or engineering, all others that 
had separately budgeted S/E research and 
development (R&D) expenditures of $50,000 or 
more, and all historically black colleges and 
unive-'* * (HBCUs) reporting any R&D 
expenditures. Within strata, institutions were 
sampled mih probability proportionate to the size, 
based on R&D expenditures in science and 
engineering. The institution sample for the 1990 
survey was essentially the same as for the 1988 
study. All of the schools ranked in the top 50 and 
98 of the lop 100 were sampled. The 253 
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institutions in the s^TnpIe accounted for more than Findings from the 1990 study arc statistically' 

75 percent of total academic R&D expenditures weighted to provide national estimates for all 

and at least ^0 percent of spending in each S/E schools that perform R&D activities. The response 

discipline. The 1990 study mduded the same 29 rate was 94 percent for all universities and colleges. 

HBCUs that were surveyed in the 1988 study. The overall item nonresponse rate was less than 

1 percent. 
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Background 

Academic research facilities in science and 
engineering are an important national resource. 
Extensive hearings were held during the 99th 
Congress in both the House and Senate committees 
on science and technology to examine the research 
facilities needs of universities and colleges. Both 
committees found "sufficient evidence to suggest the 
presence of a serious and gro>^ng problem..." and 
expressed concern that the Federal government did 
not have in place an ongoing analytical system to 
document the current status of and needs for 
research facilities by major field of science and 
engrneering. Such syiUcmatic information was 
needed to understand current and future facilities 
pressures and to formulate sound solutions over time. 

Higher education officials have also expressed 
growing concern about the increasing backlog of 
deferred repair and renovation projects, driven to a 
large extent by the need to up<,rade the quality of 
their facilities to meet new technical and health anJ 
safety requirements. Additional concerns have been 
raised regarding the sources of financing of facilities. 
For example, the limitation on tax-exempt bonds that 
private institutions may have outstanding and the 
decreasing tax advantages of private gifts may impact 
on institutions' abilities to secure funding for 
necessary repair/renovation or construction activities. 

In recognition of the need for objective information 
in the area of research facilities. Congress directed 
the National Science Foundation (NSF), in the 
Authorization Act of November 22, 1985 (F.L. 99- 
159, section 108): 

...to dcsif n, establish, and maintain a data 
collection and analysis capability... for the 
purpose of identifying and assessing the 
research facilities needs of universities and 
colleges....The Foundation, in conjunction 
with other appropriate Federal agencies, shall 
conduct the necessary surveys every 2 years 
and report the results to the Congress. 

Three surveys have now been conducted and the 
results reported to the Congress. It was expected by 
Congress that this continuous assessment would 
provide baseline data necessary to formulate 
appropriate solutions to documented needs, as well 
as irend data necessary to evaluate outcomes of 
approaches thit might be implemented. To this end, 
the informaiion froni these surveys serves the need of 



the NSPs Research Fadiitics Office (RFC) for data 
on the quantity and quality of academi: research 
space, facilities-related expenditures and the sources 
of fiuiding for capital projects. The RFC was 
established in December 1968, after Congress 
authorized the Academic Research FaciUties 
Modernization Program (NSF Authorization Act of 
1988, 102 Stat. 2873, 42 U.S.C. 1862a- 1862d) to assist 
fn modernizing and revitalizing the nation's research 
facilities at institutions of higher education (see NSF 
89-127). 

The survey data on new and deferred construction, 
new and deferred repair/ renovation, and the 
condition and adequacy of existing research facilities 
are based on both quantitative and qualitative 
assessments provided by academic research 
institutions. Although some of these data are by their 
very nature subjectivr, they do capture an overall 
picture of the current status of facilities. However, 
this report does not, nor was it Intended to, assess the 
impact of facilities on the quality of research being 
conducted at academic institutions. 



The 1986 NSF Academic Research Facilities 
Survey 

The first report to Congress in response to the 
mandate was September 1, 1986. In order to meet 
the schedule, NSF used an existing "quick response" 
survey mechanism, the Higher Education Surveys 
(HES) system, to collect data during the spring of 
1986. These surveys collected quantitative data on 
the amount of R&D space and facilities-related 
expenditures and qualitative information on 
university officials' assessment of their research 
facilities needs and problems. The surveys were 
restricted to a Umited set of doctorate-granting 
institutions and did not collect quantitative data by 
individual science/engineering field. The resulting 
report was submitted to Congress in October 1986. 

The 1988 NSF Academic Research Facilities 
Survey 

While the 1986 NSF "quick response" survey was 
being conducted, the Foundation began the 
development of an expanded survw/ to be conducted 
in 1988, and every two years ther^^.after. The National 
Institutes of Health (NIH) joined NSF in sponsoring 
the expanded survey. Development of the survey 
benefited from the assistance of higher education 
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assoaations, university representatives, and an e}q)ert 
advisory panel representing five research universities. 
A group of higher education associations sponsored a 
workshop in the spring of 1987 for the purpose of 
advising NSF and NIH on the content of the survey 
questionnaire. During the summer of 1987, NSF, 
NIH, and contractor staff conducted site visits at 22 
colleges and universities to iiscuss data collection 
issues, definitions, and questionnaire items. The 
findings were presented m another association- 
sponsored workshop m the early fall, where general 
agreement was reached about the details of the 
survey design and questionnaire. 

The sample for the 1988 survey represented a 
universe of approximately 525 institutions, which 
included a!J those that awarded doctoral or master's 
degrees in the sciences or engineering, all others that 
had separately budgeted research expenditures of 
$50,000 or more, and all historically black colleges 
and universities (HBCUs) with any research 
expenditures. A sample of 247 institutions was 
selected with probability proportional to size, as 
measured by total science and engineering R&D 
expenditures.^ The sample included all of the 50 
largest research universities, and 98 of the top 100, 
based on total R&D expenditures. In order to 
provide reliable estimates for HBCUs, all 29 of those 
that had reported any separately budgeted research 
expenditures were included in the sample. 

The survey questionnaire collected data on research 
square footage and capital projects for construction 
or for repair/renovation of research facilities by 
major science and engineering discipline. Capital 
projects data were collected separately for each of the 
institution's previous two fiscal years (1986 and 1987) 
and for work planned for FY 1988 and 1989. Fmally, 
items concerning the condition and adequacy of 
research facilities were also included in the survey. 

The survey was conducted by mail during the fall and 
winter of the 1987-88 academic year, with extensive 
telephone followup to maximize the response rale. 
The final response rate to the survey was 90 j erccnt, 
overall, with little variation by type or control of 
institution.^ 



Ilic univcrec file from which the sample was drawn was the 1983 
survey of R&D expenditures, which represented the most recent 
universe survey of R&D spending at universities and colleges 

I 

Tor addit. nal information about the methodology and findings 
of the 1*^88 survey, see Scientific and En<Hneenn£ Research 



1 he 1990 NSF Academic Research FaciUties 
Survey 

The current survey was conducted two years after the 
1988 surve^' and closely replicates the earlier study in 
order to maximize the comparability of the findings. 
Except for very minor expansions of the institution 
sample (to better represent current patterns of R&D 
activity) and questionnaire (to obtain more 
differentiated information about private sources of 
funds for capital prrjects), the design and 
questionnan^e for the 1990 study were essentially the 
same as in the previous survey. To assist institutions 
in identifying and reporting facilities-related changes 
since the previous study, institutions were given 
computer-generated facsimiles of their responses to 
the 1988 survey. 

As with the previous study, the 1990 survey was 
conducted by mail, with telephone foUowup for 
nonresponsc. The processing of returned 
questionnaires entailed extensive computer checking 
for logical inconsistencies within the 1990 
questionnaire and between the 1988 and 1990 
questionnaires. Respondents were contacted by 
telephone to tcolve any such inconsistencies that 
were discovered.^ 

The 1990 survey had an overall response rate of 94 
percent, and response rates of over 90 percent were 
obtained in all institution type categories. 

Following the completion of data collection, 
additional site visits were conducted to discuss the 
Hndings with responding institutions and obtain 
insights that would assist in the analysis and 
interpretation of the data. (See Appendix A, 
Technical Notes, for additional detail on the study 
methodology.) 



Presentation of the Data and Organization of 
the Report 

The 1988 and 1990 Surveys of Scientific and 
Engineering Research Facilities provide the most 

Factlities a t Univtmties and Colleges: 19fi8. NJafinnai Srirnre 
Foundation, NSF 88-320, September 1988. 

*^Somt revisions were nude to prior-year data as a result of these 
inquiries. Consequently, to obtain accurate historical data, only 
the latest statistical tables should be used, not those published 
earlier. 
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comprehensive national database available on the 
status of these facilities. This report uses the data 
from these surveys to describe current facilities status 
and to identify changes over the time periods 
represented in the two studies.^ 

All of the Hndings discussed in this analysis arc 
derived from a larger and more detailed series of 
statistical tabulations, which are presented in 
Appendix D. Although most cf the results mentioned 
in the text of this report are shown in association with 
text tables or graphics based on data fi om Appendix 
D, occasional references are also made directly to 
Appendix D tables. 

The first three findings chapters provide quantitative 
information. Chapter 2 concerns trends in the overall 
amount of research space available in science and 
engineering disciplines at the nation's research- 
performing academic institutions. Differences 
between institutional types and between science/ 
engineering disciplines are described. Chapter 3 
discusses the costs and square footage associated with 
repair/renovation a' d new construction of research 
facilities Tor projects initiated in 1986-89 and for 
projects planned to begin in 1990 or 1991. The 
sources of funds for these projects are discussed in 
Chapter 4, with particular emphasis on the 
differences between public and private institutions. 
The status of private institutions relative to the 
limitation on outstanding tax-exempt bond*; is also 
discussed in Chapter 4. 



Chapter 5 presents the qualitative information 
collected in the survey, including institution 
assessments of the condition of their research 
facilities, the adequacy of the amount of research 
space available, and the adequacy of selected 
infrastructure aspects of facilities. The findings 
concerning facilities condition are compared to 
repair/renovation information provided in Chapter 3 
to assess trends in the amount of deferred repair/ 
renovation. 

Finally, Chapter 6 provides a summary of findings for 
historically black colleges and universities. 

Appended to this report are technical notes 
presenting additional information about the design 
and methodology of the 1988 and 1990 studies 
(Appendix A); a list of sampled institutions 
(Appendix B); the survey questionnaire (Appendix 
C); and detailed statistical tables (Appendix D). 



A companion to this NSF report is being prepared by the 
National Institutes of Health to provide additional information 
aboui biomedical research facilities in medical schools, in other 
academic settings^ in hospitals, and in pnvate, nonprofit 
research organizations. Findings from the 1988 survey for these 
groups 5rc presented in The Status of Biomedical Research 
Facilities. National Institutes of Health, January 198*^ 
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2. CURRENT AMOUNT OF RESEARCH SPACE 



Highlights 



A totdJ of 116.3 millioa net assignable square 
feet (NASF) of sdence/engmccring (S/E) 
research space was reported in use in 
American universities and colleges in 1990; 
there was no statistically significant change 
from 1988 to 1990 in the overall amount of 
academic S/E research space. 

Likewise, from 1988 to 1990 there were no 
statistically significant changes in the 
distribution of research space among 
institutions and disciplines. 

Seventy percent of all academic S/E 
research space is concentrated in the 100 
largest research-performing institutions, 
which have an average of over 800,000 
square feet of research space per mstituiion. 

Other doctorate-granting institutions (those 
not in the top 100) account for 25 percent of 
the nation's R&D space and have a mean of 
about 150,000 square feet of research space 
per institution. Non-doctorate-granting 
institutions contain less than 5 percent of all 
academic research space, and average about 
20,000 square feet of research space per 
institution. 

Among the 100 top R&D performers, half of 
all space assigned to S/E disciplbes is 
allocated to sponsored .esearch, while other 
doctorate-granting institutions allocate 
37 percent for such research, and non- 
doctorate-granting institutions allocate 
16 percent. 

Three-fourths (75 percent) of all academic 
research space (86.9 million NASF) is 
located in public institutions; private 
bstitutions contain 29.4 million NASF. 

Over 85 percent of alt S/E research space is 
concentrated in five disciplines: the 
biological (22 percent), agricultural 
(18 percent), and medical (17 percent) 
sciences; engineering (15 percent); and 
physical sciences (14 percent). 



Distribution of Research Space Among 
Institutions 

The 525 research-performing universities and 
colleges represented in this study contain an 
estimated 276 million NASF of space in science and 
engineering disciplines in 1990, 42 percent (116 
million square feet) of which is allocated to 
separately budgeted organized research,^ Neither the 
total amount of S/E space nor the amount assigned 
to organized research is significantly different from 
the amount reported in 1988 (Figure 1). 

Seventy percent of all 1990 R&D space (81.7 million 
NASF) is housed in the 100 largest research- 
performing institutions, as defined by 1988 total S/E 
research expenditures.^ This group, on average, 
allocates half of its science/engineering space to 
organized research (Table 1). 

Doctorate-granting institutions that are not in the top 
100 contam 30 million NASF of S/E research space, 
representing 25 percent of all academic research 
space in universities and colleges. Institutions b this 
category allocate just over one-third (37 percent) of 
their total S/E space to organized research, a 
somewhat lower proportion than for the top 100. 
Non-doctorate-granting institutions allocate an even 
lower 16 percent of their S/E space to organized 
research, and they account for a total of 5 percent of 
all academic research space. 

Particularly for non-doctorate-granting institutions, 
these figures should be considered conservative 
estimates of the actual amount of research space in 
use today. Many respondents at small, 
predominantly undergraduate institutions have 
indicated that organized research, as deuned by 
0M6, understates the extent of research activity at 



terms 'separately budgeted* and *oi^nized research* are 
defined in OMB circular A-21, whkh is used by lar^ger 
institutions to cakulate indirect cost recovery rates for Federally 
funded activities. This deflnition appears in the technical notes. 
Appendix A. 

*100 largest RAD performers* was selected as an analytical 
grouping because those institutions collectively represent 
signtflcant prc^rtions c', all academic RAD expenditures (S3 
percent). They are also referred *o as the "Top 100 in KAD" 
throughout this report. 
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Figure 1 

Distribution of space assigned to science/engineering disciplines 

by institution type: 1988 and 195H) 
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Sourca National Scianca Foundation. SRS 

their institutions, since it does not include 
undergraduate research or department-funded faculty 
research, especially research that is conducted in 
multipurpose offices and laboratories that are not 
assigned exclusively for research usc7 Consequently, 
small institutions that reported to the study using the 
A-21 definition may have understated their research 
space by a considciable amount. On the other hand, 
many of the smaller research providers are not 
required to maintain records based on A-21 
definitions, and several are known to have reported 
the total amount of space they use for research, 
including multi-use ''departmental research" space. It 
should also be noted th'^t, even if non-doctorate- 
granting institutions excluc d as much as half of their 
total research space in order to comply \^th the study 
definitions (which seems highly unlikely), institutions 



The same problem would also exist at the larger research 
institutions, but respondents from several such institutions have 
estimated that the A-21 definition encompasses most of their 
research space, on the order of 90 percent or more. 



in this category would htill collectively account for less 
than 10 percent of all academic research space. 

Public institutions, which make up 60 percent of the 
population of research-performing institutions, tend 
to be somewhat larger than the private institutions in 
this population: they house three-quarters of all 
academic S/E research space. The average amount 
of research space in public institutions is larger than 
that at private institutions, overall (272,000 NASF 
versus 143000 NASF) and in each of the three 
institution lypc categories (Table 1). As a gi'oup, 
though, private institutions allocate a greater share of 
their S/E space to research (46 percent) than do 
their public counterparts (41 percent). 

These 1990 findings concerning the amounts and 
distributions of total S/E space and of S/E research 
space, by type and control of institution, are entirely 
consistent with those from the 1988 survey. Thus, 
although estimates from the two surveys are not 
always exactly the same, none of the differences are 
statistically significant. 
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Source Naltonal Sdenca Foundation, SRS 

R&D Space by Discipline 

Few academic institutions conduct v^rganized 
research in every science/engineering discipline. 
Most widespread are the biological sciences, which 
are represented at 92 percent of all institutions 
(Table 2). This is followed by the physical sciences 
(found at 86 percent of all institutions) psychology 
(77 percent), and the social sciences (66 percent). 
Engineering, mathematics, computer science, and 
environmental and medical sciences each occupy 
research space at about half of all institutions. 
Agricultural sciences researcn limited to less than 
20 percent of all institutions, almost all of which are 
public (Appendix Table 2-4). In addition, 13 percent 
of the institutions reported research space under the 
category "other sciences, not elsewhere classified 
(n.e.c.)." This category was used for non- 
departmental and interdisciplinary facilities that 
could not be readily allocated to one or more specific 
disciplines. 

Disciplines that are the most widely represented 
across institution^^ J j not nec( ssarily ha^ the largest 
amount of research space. The four smallest 
disciplines in terms of total research space 



(mathematics, computer science, psychology, and the 
social sciences) are ail widely represented. 

The majority of the academic research spac^ is 
concentrated in the biological (22 percent), 
agricultural (18 percent), and medical sciences 
(17 percent), followed closely by engineering 
(15 percent) and physical sciences (14 percent) 
(Figure 2). Together, these Five disciplines account 
for 86 percent of all research space in use at 
American universities and colleges. These patterns 
have remained stable over time, with only minor 
variations in this allocation of space between 1988 
and 1990. 

The ratio of research space to total space also varies 
by discipline. Thus, over 60 percent of all space 
assigned to the agricultural sciences is used for 
research (Table 2). Similarly, over half of all 
academic s^ace in the biological and environmental 
sciences is used for R&D, as is 51 percent of Ihe 
space designated as "other sciences." Again, there is 
little change in this profile from the results of the 
1988 survey. 
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Figure 2 

Distribution of S/E research facilities by discipline and institution type: 1990 
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The allocation of research space among disciplines 
was cssentiailyihe same in 1990 as it was in 1988, and 
the allocation was also generally similar across the 
different lypes of institutions (Table 3). There are 
some noteworthy differences between doctorate- 
granting and non-doctorate-granting institutions, 
however. Thus, non-doctorate-granting institutions 
allocate larger shares of their research space to the 
physical sciences, psychology, and the social sciences 
than do doctorate-granting institutions. The reverse 
is true for agricultural and medical sciences, which 
are considerably more prominent at doctorate- 
granting institutions than at non-doctorate-granting 
mstitutions. 



Leased and Temporary Space 

Trends in institutions' use ot le»:sed and/or 
temporary research space might be an indication of 
short-term fluctuations in need for expanded research 
facilities. In the 1988-90 period, little change was 
observed in this indicator. Only 3 percent of all S/E 
R&D space at universities and colleges is in leased 
rather than institution-owned facilities (Tabic 4). 



Doctorate-granting institutions use leased research 
space relatively more often than non-doctorate- 
granting institutions (3.2 percent versus 0.3 percent), 
and private institutions have relatively more leased 
space than public institutions (4.8 percent versus 2.5 
percent). 

Temporary space, such as trailers and quonsct huts, is 
used for less than 2 percent of all R&D space. 
Again, doctorate-granting institutions use temporary 
facilities for a greater share of their R&D space 
needs (1.5 percent) than do non-doctorate-grantIng 
institutions (0.7 percent), and public institutions rely 
more on temporal y quarters (1.7 percent) somewhat 
more than do private institutions (0.9 percent). 



Tabfe 4 Percentage of academic research space that is leased or 
housed in tempof^y facilities 1 988 and 1 
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3. NEW CONSTRUCTION AND REPAIR/RENOVATION OF RESEARCH FACILITIES 



Highlights 

New Coiistruction 

■ A great deal of new construction activity has 
oeen unCertaken in recent years, with 
institutions breaking ground for over $2 
billion m X&D*related new coostnicticHi in 

and over $2J billion in 1988-89. 
Vnen completed, these projects will produce 
over 20 million net assignable square feet of 
new R&D space. 

• In spite of this substantial level of new 
construction, there was little or no net 
increase in research space from 1988 to 1990, 
suggesting that much of the new construction 
is replacing outdated or inadequate space 
rather than enlarging the total amount of 
research space. 

■ Construction unit costs (the cost per square 
foot of research space created) increased at 
an average annual rate of 123 percent from 
1986-87 to 1990-91, well above the level of 
inflation over this period. Apparently, 
growing tcxJuioIogical and regulatory 
requirements are becoming major factors 
driving construction costs for academic 
research facilities. 

■ There was an increase in construction 
activity from 1986-87 to 1988-89, but it was 
not nearly as great as that \^ch had been 
planned at the start of the 1988-89 period, as 
reported in the prior survey. Approximately 
$1 billion in new construction planned for 
1988-89 was abandoned or delayed, often 
du^ to funding shortfalls. 

■ There was some evidence that high-tech, 
high-unit-cost projects and project 
components were espedaiJy vulnerable to 
deferral. 

■ Facilities planners anticipate substantial 
construction activity in 1990 and 1991. 
Almost $3.5 billion in new construction 
projects are planned to begin during the 
coming two years, roughly the same amount 
as had been projected for the two years 
following the prior survey (1988-89). 
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■ In comparison to the )968 survey, construc- 
tion starts are down among engineering 
departments (from 28 percent of the rdevant 
institutioas in 1986-87 to 18 percent in 1988- 
89), and up among biological sciences 
ivograms (from 12 percent in 1966-87 to 22 
percent in 1988-89). 

Repair/Renovation 

■ Expenditures (or facilities repair and 
renovatioii increased from $840 million in 
1966-87 to $1.04 billion in 1968-89, in 
contrast to projections that had envisioned 
decreased spending. The total space 
affected by these repairs, however, decreased 
some^^t, resulting in much higher average 
unit costs than had been anticipated. 

■ As also happened in the 1988 survey, 
instUutions now project less repair/ 
renovation activity for the upcoming two- 
year period than occurred in the past two 
years. 

Introduction 

Institutions were asked to report all new constnictbn 
project starts and major repair/renovation projects 
begun during the two-year period 1988-89 and 
planned for the years 1990-91. Project start was 
defined as the year in which they actually broke 
ground for new construction. The 1988 survey had 
asked about projects started during 1986-87 and 
planned for 1988-89, providing four sets of data 
spanning a six-year window of actual and planned 
construction and repair/renovation activities. 

The survey was limited to major projects, which were 
defmed as those with R&D-related costs of $100,000 
or more. All cost figures are total project costs 
(defined as cost to complete), mduding planniig, 
construction, and fixed equipment. In the case of 
multiyear projects, total project costs were allocated 
to the year in which the project actually began. 
Multipurpose projects that served both research and 
non-research purposes were prorated to reflect only 
the R&D-related portion of the cost. 

This chapter describes new constructicm and 
repair/renovation projects started during the period 
1986-89, and planned for 1990-91. The chapter 
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begins with a discussion of new construction projects, 
net assignable square footage afloctcd, and project 
costs. Repair and reuovation projects arc then 
discussed in the latter half of the chapter. Deferred 
capital projects are discussed in Chapter 5. 

Construction of N?>¥ R&D Space, 1986-91 

Extent ofConstniction Activity 

Over 40 percent (43 percent) of all academic 
inb.iiutions broke ground for new R&D-rclated 
construction projects during 1988 and 1989, up 
somewhat from 37 percent during the prior two-year 
period (Table 5). This overall prevalence of facilities 
construction in 1988-89, as reported retrospectively in 
1990, was the same as the institutions had projected 
for this period in the 1988 survey, although the 
particular institutions involved in actual construction 
projects were not always the same ones that had 
planned projects for this period. The number of 
institutions planning any R&D facilities construction 
for 1990-91 is slightly lowei (35 percent overall) than 
for the previous years. 

Actual construction activity in 1988-89 was most 
prevalent among the 100 largest R&D performers 
(71 percent), lower among other doctorate-granting 
institutions (43 percent), and least prevalent among 
non-doctorate-granting institutions (31 percent). 
These differences are generally consistent with the 
relative amounts of research activity (e.g., aggregate 
R&D expenditures) at institutions in these three 
categories, and the differences are also consistent 
across time periods, for both actual and planned 
construction. The differences are especially 
pronounced for 1990-91 planned construction, during 
which time 82 of the top 100 institutions in R&D 
expenditures plan new construction starts, as 
compared to only 9 percent of those in the non- 
doctorate-granting group. 

New construction starts in 1988-89 were more 
common among public institutions (50 percent) than 
among private institutions (33 percent), as was also 
the case in the 1986-87 period (44 percent versus 
25 percent). Nonetheless, both public and private 
institutions reported increased construction activity 
over 1986-87. 
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Consistently over the three two-year periods 
encompassed in this study, the largest S/E disciplines 
in terms of existing amounts of research space also 
tended to be the ones with the most widespread new 
construction. Thus, 34 percent of all institutions with 
research space in the agricultural sciences reported 
new construction starts in 1988*89, consistent with the 
findings of the prior survey (Table 6). Construction 
activity was also relatively prevalent among the 
biological (22 percent) and medical sciences 
(18 percent), as well as in engineering (18 percent) 
and in interdisciplinary p*'Ograms that could not be 
classified into any of the other disdplLies (19 
percent). Very few institutions reported any new 
construction starts in mathematics, psychology, or the 
environmental, social or computer sciences. Fewer 
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than 10 percent of the bstitutions wth research space 
in these disciplines reported new construction starts 
for these areas. 
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28 


20 


18 


20 


Physical iciencM 


9 


15 


15 


11 


Envtronrrwntal 










scl«nc9t 


9 


11 


6 


8 


Mam«matk:s 


1 


3 


2 


3 


Compirtef sciences 


8 


7 


7 


6 


AgrfcuRur&l sciences 


38 


38 


34 


33 


Biological sciences 


12 


23 


22 


16 


Medical sciences 


20 


29 


18 


26 


Psychology 


5 


2 


3 


2 


Social sciences , 


5 


4 


4 


3 


Ott)er sciet>ces, n ec 


15 


16 


19 


4 



*Rndings art Hmlted to projects with estimated total cost ol $1 00,000 or 
more lor R&D-relaled space "me base oC the percentage is the 
estimated number oC institutions with any RAD space In the discipline In 
1966 

Reference Appendix Table 3-3 

Source National ScierKe Foundation, SRS 



In comparison to the 1986-87 period as reported in 
the 1988 survey, actual construction starts in 1988-89 
were down among engineering departments (from 28 
percent of the relevant institutions in 1986-87 to 18 
percent in 1988-89), and up among biological sciences 
programs (from 12 percent in 1986-87 to 22 percent 
in 1988-89). Both of these ticnds appear to be 
consistent with projections that had been reported in 
the 1988 survey. 



completed (Figure 3). This is a 7-pcrcent increase 
over the 9.9 million nASF in new construction 
started in 1986-87. However, it is 1.2 million square 
feet less than had been planned in early 1988. 

A similar pattern is seen when construction activity is 
measured in dollar terms. The research components 
of construction projects for which ground was broken 
m 1988-89 are estimated to have a total cost at 
completion of tLS billion, ^ch is up slightly from 
the comparable figure for projects begun in 1986-87 
($2.1 billion). However, it Is nearly a billion dollars 
below institutions' planned committments for 1988* 
89, as reported in the 1988 survey ($3.4 billion). 

These Hndings indicate that, while there was a slight 
increase in facilities construction activity from 1986- 
87 to 1988-89, there was also a substantial amount of 
eleventh-hour downscalin^^ or abandonment of 
construction work that had not only been identified as 
needed, but had been planned, reviewed, approved, 
budgeted, and actually scheduled for groundbreaking. 

For most affected institutions, this cutback in 
construction involved a reduction in the scale of the 
projects undertaken in 1988-89 rather than a 
complete postponement of construction activity 
during this period (i.e., most institutions that planned 
1988-89 cx)nstruction projects in a given discipline 
actually did break ground for new construction, but 
the projects were often scaled back significantly from 
what had been planned). Asked the reasons their 
projects did not materialize as planned, several 
institutions cited difficulties in fundraising as being 
the main problem. 

From the data provided, institutions apparently hope 
to have greater success in raising funds for 1990 and 
1991 facilities construction projects than they did in 
the previous two-year period: the estimated total cost 
of construction projects planned to begin in 1990-91 
is $3.5 bullion. If realized, these plans would require a 
40 peicent ($1 billion) increase over the $2.5 billion 
spending level reported for 1988-89. 



Overall Trends in Amounts and Costs of New 
Construction 

New construction begun during 1988-89 will produce 
an estimated total of 10.6 million net assignable 
square feet (NASF) of new research space when 



^"his docs not necessarily imply that there will be 8 
corresponding mcrease in the total amount of space available 
for research purposes, as much of this new space will be used to 
replace other aging or outdated space, or space that will be 
convTftcd to other uses. Indeed, as noted in Chapter 2, the total 
stock of research space has not increased substantially in the two 
years since the previous study, even though a great deal of 
t^onstruction activity has taken place. 



Figure 3 

R&D - related total cost, net assignable square footage, and cost per square foot 
of actual and planned new construction projects: 1986- 1991* 



■ Actual (for period just before survey) 
" Planned (for period just after survey) 
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Reference: Appendix Table 3-2 

Source: National Science Foundation, SRS 
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as such. However, it is possible to obtain a rough 
estimate of the overs'' average unit cost of new 
construction simply by dividing the aggregate total 
cost for ail projects by the aggregate amount of 
research space to be produced. As shown in Figure 
3, these average unit costs have increased from 
$207/NASF in 1986-87 to $231/NASF in 1988-89, 
and they are anticipated to increase further to 
$311/NASF in 1990-91. This constitutes a 50-percent 
increase in construction costs over this 4-year period. 

Such unit cost increases, which are well above the 
level ot inflation over this period, are apparently 
being driven by other factors. By far, the two major 
factors most often cited by respondents in explaining 
the growing costs of new construction were the 
concurrent demands of providing state-of-the-art 
scientific research facilities (which entail ever- 
growing power, air handling, data communicadons, 
and other requirements), along with the increasing 
burden of conforming to state and Federal health and 
safety requirements. Indeed, some respondents 
h>pothcsized that these two "add-on** factors account 
for a greater portion of the total costs of research 
facilities construction than does the basic bricks and 
mortar itself. Typical respondent comments in 
relation to this issue include the following: 

■ Simply put: meeting regiiiations costs money, 
lots of money. This includes both bringing 
existing facilities up to current requirements 
and meeting standards in new construction. 
(Public, doctorate-granting i nstitution) 

m Major factors in recent years have been safety 
and health regulations, including and 
principally asbestos removal and containment, 
but also improving air quality in chemical 
labs. Any changes in national, state or local 
standards have an immediate effect on the 
campus because of the highly sophisticated 
research done here. Project costs have 
certainly increased as a result of regulatory 
changes... (Public, doctorate-g. anting 
institutions) 

■ Tfie costs driven by regulatory changes are 
major ui nature and particularly critical 
because they are often beyond the planning 
and budgeting capacity of the University. We 
strongly support health and safety and 
regulatory reform but the fiscal impact of such 
mandated programs overwhelms the research 
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budget. Costs associated :\itk tktse changes 
impact not only research budgets of the 
University but the overall institutional budget 
and consequently have a direct effect on the 
instructional mission of the University as well 
(Public, doctorate-granting institution) 

Among the most costly projects reported by 
institutions are bio-hazard and toxic materials control 
facilities, clean rooms, and animal quarters that 
conform to the m v Federal standards. Such facilities 
require costly environmental and air circulation 
control, plumbing, wasi storage and removal, and 
other features that are subject to strict regulatory 
controls. Typical respondent comments in relation to 
this issue include the following: 

■ Changes in legislation regtlating the care of 
animals and the handling/disposal of 
hazardous materials will be a major expense 
for the medical center in the near future. We 
anticipate legislation significantly improving 
the quality of life to be provided animals used 
in medical research that will require 
substantial modifications to the existing 
facility. Both tfie increase in the amount of 
space required for each animaL.and the 
quality of the space.,.will be expensive to 
provide. (Private, doctorate-granting 
institution) 

■ Animal care and accreditation requirements 
have caused substantial costs which migjht 
otherwise not be required in the absence of the 
regulations. Approximately $2 million is 
designated for remodeling of animal care 
facilities. (Public, doctorate-banting 
institiUion ) 

■ (Private, doctorate-granting institution) is 
incurring major expenses for chemical waste 
and radioactive waste handling....Regulatory 
changes are driving major projects for 
chemical and radiation safety and for animal 
care. 

■ Many of the animal units constructed a few 
years ago are now obsolete. Unless the 
obsolete animal facilities are updated, the 
research personnel will not be able to conduct 
many of tomorrow's research projects. 
(Public, doctorate-granting institution) 
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m Tcvdc wostf siotsgs snd disposal is o t!p*dfy 
growing expense.,„We will be ending over 
$82,000 annually. (Private, non-doctorate 
institution) 

m Toxic waste disposal and animal holding 
facilities badly need improvement. There is a 
general and s* rious lack of funding for 
operation and mainterumce of campus wide 
shared use and support facilities and 
equipment. (Public, doctorate-pwiting 
institution) 

In this connection, it is intriguing that the average 
unit cost of facilities construction projects actually 
undertaken in 1988-89 was considerably lower than 
the average for all projects that had been planned for 
this period: $231/NASF versus $288/NASF (Figure 
3). This implies that the portion of the planned 1988- 
89 construction that ultimately was cut out or 
postponed tended to be of higher unit cost than the 
construction that did go forward. Apparently, in an 
environment where financial resources are not 
adequate to meet identified needs, the most high-tech 
(and high unit cost) projects, which may also be 
especially important in maintaining the universit/s 
long-term capabilities to remain in the forefront o 
research, may often be the first to be cut. 



Construction Trends by Institution Type and 
by S/E Discipline 

The relative amount of new construction activity in 
each of the various classes of institutions (e.g., 
doctorate-granting/ non-doctorate-granting and 
public/private) can be compared by expressing the 
total NASF being built as a percentage of the existing 
R&D space at each type of institution. This figure 
currently stands at 9 percent of currently existing 
R&D space, which is consistent with the 1988 survey 
(Table 7). 

Non-doctorate-granting institutions have relatively 
ambitious construction projects underway with 
construction projects that vwU add (or replace) 
16 percent of all science and engineering research 
space, while the lop 100 doctorate-granting 
institutions are building the equivalent of 7 percent of 
their presently available space. It should be noted, 
however, that this ambitious pace is not expected to 
continue into 1990-91. New construction pla. s for 
the coming two-year period represent only 8 percent 



of the current R&D space at nos-doctorale-granting 
institutions. 

This profile of increased construction activity among 
non Joctorate-granting iostitutioos (and increasing 
dcuvity among doctorate-granting institutions other 
than the top 100) is most apparent among public 
institutions. Public, non-doctorate-granting 
institutions started projects in 1986-87 representing 
over one quarter (27 percent) of then*existing R&D 
space, and projects representing another 20 percent 
were started in 1988-89. This program is expected to 
taper off to 12 percent of existing space in 1990-91. 



TaM 7. ToM nd Miignab» tquvi M (NASF) of BSD tptM lo 
bt crtitod by r»o»nl and ptmwmd oorMtrucUon m a 
parcanlaoa dt axMing RSO spac* by intllluMon typt and 
yaar or profact start: 





Year o( oonstrudton pro^ start 


Instttulion 










type and control 


1966^7 


1968^ 


i9esao 


10QO-91 




(actual) 


(P*«n) 


(actual) 


(plan) 






(percent) 




Total . , 


9 


i: 


9 


10 


Doctorala-gninUng 


6 


10 


9 


10 


Top 100 m R&D 


9 


10 


7 


9 


Omaf 


6 


13 


13 


11 


Non-itoctorala- 










grantmg 


22 


11 


16 


8 


Publk; . 


9 


11 


9 


9 


Doctorata-granting 


8 


10 


9 


9 


mtop 100 In 










R&D 


9 


9 


7 


8 


aher . . 


5 


14 


14 


11 


^k>n•doctorata- 










grantlng 


27 


16 


20 


12 


PrtvaJa . . 


9 


10 


9 


12 


Doctorata^jranting 


6 


11 


9 


13 


In top loom 










R&O 


8 


11 


8 


13 


Other. . 


9 


11 


10 


11 


Non-doctorale- 










grar^tlng 


12 


1 


8 


2 



* Findings are limited to pro^s vvtth estimated total cost at $1 00.000 or 
more for R&Orelaled space 

Reference Apper)dU Tables 3 ? and 2-1 

Source National Science Fo'jndatlon. SRS 



The increasing costs of new construction to support 
science and engineering research at academic 
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l&ststuticns C3n be expressed jn !crrp*^ of the 3ver3ge 
biennial investment per institutfon for new 
construction (Table 8). For projects started in 1986 
and 1987, the average investment per research 
institution was approximately $4 million. This figure 
rose t-^ almost $5 million in 1988-89, and is expected 
to grow to over $6.7 million in 1990-91. The top 100 
institutions (as measured by annual S/E R&D 
expenditures) spent an average of approximately $16 
million apiece in both of the two-year periods 
surveyed, and they expect to commit an average of 
almost $25 million per institution to new construction 
starts m the coming two years. 

Tabl«8 Mmh cott p«r Instttutton ct projects to construct new 
R&D spac« by Instllution typ« ano control ano ydv of 
pfc^ftan. 1966-91* 



Ymt of construction pro^ start 



institution 










type and control 


1966-87 


1988-89 


1968-89 


1990-91 




(actual) 


(p(an) 


(actual) 


(plan) 






(Dollars In millions) 




Total 


39 


65 


4 7 


67 


Doctorate-yranting 


64 


11 2 


79 


11 5 


Top too In R&D 


160 


24 5 


156 


24 8 


Other 


1 5 


43 


39 


47 


Non-doctorate- 










granllng 


07 


05 


06 


05 


PubWc 


42 


66 


54 


67 


Doctorate-granting 


64 


105 


86 


107 


In top 100 In 










R&D 


152 


203 


142 


199 


other. 


1 3 


48 


52 


53 


Non -doctorate 










granting 


1 0 


08 


08 


08 


Private 


34 


63 


36 


66 


Doctorate-granting 


65 


126 


67 


131 


In top 100 In 










R&D 


179 


344 


187 


361 


Other 


1 8 


34 


1 8 


37 


Non-doctorate- 










grantlng . 


03 


00 


05 


01 



^Findings are limited to projects with estimated total cost of $100,000 or 
more for R&O-retaled space Means are t>ased on ail institutions with 
some assigned R&D space 

Reference* Appef)dlx Tables 3-2 and 2-1 

Source National Science Foundation. SRS 



This mcludes all 525 research-p^rrorming institutions in the 
study universe, not just the ones th&t actually had facilities 
construction projects in 1986-87 (the mean for the latter 
subgroup IS, of course, larger at $10.7 miliion per institution). 
The overall mean for all institutions of a given type is used to 
provide an indication of the average expected cost for 
institutions in that group. 



PrWat^ institutions spent less, on average, *han did 
their public counterparts, though private doctorate- 
granting institutions in the top 100 in R&D actually 
invested more (on a per-institution basis) than did 
public Institutions in the top 100. 

New construction is planned and underway in all 
academic science and engineering disciplines 
surveyed, though the space to be created represents 
varying proportions of the total research space 
currently in use in these disciplines (Table 9). 

TaMe 0. Total net «tiH|nat)>e square feet (NASF) of a&D space to 
be erected by recent and planned oonstniclkw) as a 
percentage of txMIng R&D apace by dlsdpllnt and yaar 
of prolact start: i9W-9l* 





Year of construction protect start 


Discipline 












I9eft^7 


1968^ 


loea-ao 


1900-91 




{actual) 


(plan) 


(actual) 


(plan) 






(percent) 




Total 


9 


11 


9 


10 


Engmeertng 


15 


^2 


9 


13 


Physical sciences 


5 


11 


12 


10 


Environmental 










sciences „ . 


6 


7 


5 


9 


Mathematics 


1 


5 


3 


6 


Computer sdances . 


16 


15 


20 


27 


AQrtcuNural sciences 


9 


5 


6 


4 


Biological sciences. . 


7 


10 


9 


11 


Medical sciences. 


10 


17 


11 


14 


Psychology 


4 


2 


4 


1 


Social sdencas .. 


6 


7 


10 


5 


other sdenoea. n ex 


14 


15 


23 


2 



^Findings are HmNed to projects with estimated total cost of $100,000 or 

mon for R&D-reiaied space 

RefererKe ApperxJix Tables 3-4 ar)d 2-6 

Source National Science Foundation. SRS 



Computer science leads the list In terms of new space 
as a proportion of existing space, with new 
consfruction representing 20 percent of existing 
space. This finding, though, can be attributed more 
to the relatively small amount of space allocated to 
computer science, rather than to any overwhelming 
construction initiative in the discipline. Aside from 
that, the largest potential increase in space is 
reported in the physical and medical sciences (12 
percent and 11 percent of present space, 
respectively). 



Figure 4 

Distribution by discipline of the total cost of recent projects 
to construct new R&D space: 1986-89* 



Percent of total constnictioa cost ($4JS billion) 
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* Fmdmgs are Umiled to pfx>jects with uunuard loul cost it completion of $100,000 or more for R&D related ^>ace. 

Reference. Appendix Table 3-4 

Source. NaUooal Scieoce Fbundatjoo, SRS 



In dollar terms, almost half of all funds invested in 
new construction of research facilities during 1986-87 
and 1988-89 was focused in the medical (26 percent) 
and biological (23 percent) sciences (Figure 4). This 
trend is expected to continue into 1990 and 1991 
(Appendix Table 3-4). Two other disciplines, 
engineering and physical sciences, account for 
another 31 percent of all new construction investment 
in universities and colleges. New construction of 
engineering facilities had represented over 20 percent 
of all construction activity in 1986-87, but fell off to 
only 16 percent in 1988-89. New construction in the 
physical sciences, on the other hand, grew fron^i 9 
percent in 1986-87 to 16 percent in 1988-89, and is 
expected to grow to 18 percent of total new 
construction investment in 1990-91, 



Repair/Renovation of Research Facilities^ 
1986-91 

Institutions were asked to report recent and planned 
activity to repair and/or renovate existing research 
space, including the repair of facilities in poor 
condition, capital improvements, upgrading, and 
conversion of existing space to research use. Projects 
listed in this section of the survey were limited to 
those with R&D-related completion costs of $100,000 
or more. Respondents reported the research-related 
portion of the total project cost (including planning. 



construction, and fixed equipment) as well as the 
amount of research space affected by the repairs. 



Extent of Repair/Renovation Activity 

Approximately half of all academic institutions began 
major repair and/or renovation projects during each 
of the two-year periods covered by the research 
facilities surveys (1986-87 and 1988-89, sec Table 10). 
A larger proportion of public institutions reported 
such projects than did private institutions (51 percent 
versus 41 percent for 1988-89). These figures are 
somewhat higher than the number of institutions that 
planned such repair/renovation projects, particularly 
among private institutions. 

Almost all of the top 100 research-performing 
institutions initiated repair/renovation projects 
during each of the two-year periods ( ^ percent in 
1986-87, and 85 percent in 1988-89). 

As would be expected, the disciplines that have the 
largest amounts of existing research space also have 
the most widespread repair/renovation activity. In 
1988-89, for example, 35 percent of all institutions 
with research space in engineering had major 
repair/renovation projects in that discipline (Table 
11). The other large disciplines - the biological, 
medical, agricultural, and physical sciences - also had 
widespread repair/renovation activity, ranging from 
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22 to 27 percent of the institutions with research 
programs in these disdpiines. Aii c^her disciplines 
had major repair/renovation projects at 
comparatively few institutions: 4 to 8 percent of those 
with existing research space in the discipline.^^ 
Simi'ar patterns of differences among disciplines 
were also seen for the 1986-8'7 period and for planned 
as well as for actual repair /renovation work. 

TaD^elO P^nmrH of InstRullom pwtormlng mator rtpalr/ 
rvnovfllton of tci^nc* and •nginaaring R&O tacWltts by 
mswutton lyp« md control afKi yt^r I9e6>9i» 



Ymt of r.»>alr/rtnovatkxi protect start 



Ir^ttutlon 










typ« and control 


1986>e7 


1968-69 


1988>69 


1990-91 




(actual) 


(plan) 


(actual) 


(plan) 



44 

57 
80 
45 

27 

51 
62 

74 
54 

36 

32 
48 

93 
29 

17 



*Rndings are Mmlted to projects with esttmated total cost of $100,000 or 
more for R&Orelaied space 

Ftofefence Apperdix Table 3-5 

Source NatlotiaJ Scler>ce Foundation, SRS 



TM)le 11 Percent of irMlMuttona performing ifwlor repair/ renovation 



Year of repalr/renQvillon pc jfecl start 



DlactoUrte 


196M7 


l9tS^ 


1966^ 


1900-91 




(actual) 


ism 


(adiMl) 








(paroani) 




1 \Mm , .>>.. • • • 


56 


44 


47 


44 


Englneerino 


40 


32 


38 


15 


Phyttcal adenoaa . 


21 


21 


22 


16 


ErMronmanlal 












12 


9 




10 


PManaiiwaca 


5 


3 




6 


Conipuly aclanct. . . 


12 


5 




7 


AgilcuHural tdanoes 


31 


24 


23 


20 


Bldoglctfac ;ncM.. 


27 


22 


27 


19 




29 


26 


27 


^2 




7 


4 




7 


Social ic*MKai.... 


6 


3 




5 


omar acianoM. n.a.c 


15 


13 


23 


25 



'Rndlngt art Nmllad 10 profacta with estknalad tow coa^ 

mor« tor R&Oratatad spaca The baaa of ttw parcanlaoa la ttie 

estlrrwied nunbar of instltu(k>ns viMh any R&D space In ttw 

1968 



Reference AppendU Table 3-7 

Source Naltona; Science Foundatton. SRS 



Overall Trends in Amounts and C^sts of 
Repair/Renovation 

The pattern of trends in fadlilies repair /renovation 
activity was essentially the mirror image of the 
pattern seen earlier for new construction. While 
Institutions had planned large increases in facilities 
construction for 1988-89 and then found that they 
were not able to implement all of these plans, the 
opposite happened in the area of repair/renovation: 
in 1988, institutions projected that there would be 
substantial reductions ' i repair/renovation activity in 
1988-89 as compared to the previous period, but the 
level of repair /renovation activity that actually did 
occur in 1988-89 was substantially higher than had 
been planned (Figure 5).^^ 



(percent) 



Total 


55 


44 


47 


Doctorate-granttog 


76 


65 


70 


Top 100 In R&D 


96 


90 


65 


Otr>er 


66 


52 


62 


Non-doctofale- 








granting 


26 


16 


19 


Pubik: 


66 


51 


51 


Doctorate . ng 


85 


68 


70 


mtop 100 In 








R&D 


96 


87 


79 


ahef 


79 


57 


66 


Non<doctc ale- 








granting 


36 


26 


24 


Private 


38 


32 


41 


Doctorate-granting 


60 


59 


69 


in top 1 00 In 








R&D 


93 


9^ 


100 


aher 


44 


44 


56 


Non-doctorate- 








grantlog 


17 


5 


14 



Because the stud^ data were limited to projects that involved at 
least $100,000 of (prorated) research-related repair/rcnovation, 
these statistics understate the full extent of repair and 
renovation activity in any given pcnod, and the underestimate 
may l>c especially pronounced for the smaller disaplincs. No 
doubt, many institution* had projects involving repair or 
renovation to individual offices and latx)ratones that were not 
reported to the study because the work did not exceed the 
$100,000 threshold 



The possibility has been suggested that there may be a direct 
hnk between these two trends (e.g., perhaps some of the 
institutions that were unable to initiate as much new 
construction as they had planned chose instead to do additional 
repair/rr novation work on their existing facilities). Little 
suppo^i for this hypothesis was found in the data, however, since 
unpla^ined increases in repair/renovation were found both at 
institutions with large amounts of defenf* construction and also 
at institutions that did not have this prot,.cm 
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Thus, institutions repaired or renovated lU million 
NASr uk 198S'o9, 22 perccdt mure Uum ihey had 
planned as of early 1988 (9.4 million NASF). In 
dollar terms, institutions spent SIM billion for 
repair /renovation projects in 1988-89, 39 percent 
more than they had planned ($750 million). 

also happened in the 1988 study when institutions 
were asked to estimate the cost and space for 1988 89 
repair/renovation projects, institutions again 
estimated in the current survey that their levels of 
repair/renovation activity for the upcoming two-year 
period (1990-91) will be lower than for the period just 
ended, in terms of both dollars and space (Figure S). 

These differences between new construction and 
repair /renovation may reflect inherent differences 
between the two types of projects. Thus, while 
construction projects are usually planned far in 
advance, needs for rtp^'^" /renovation may be more 
difTicult to predict. In the extreme, natural disasters 
such as Hunicane Hugo and the Loma Prieta 
earthquake in California can instantly produce 
unforseen repair problems of massive proportions. 
(Some of the data reported here were collected prior 
to these events, so that all of the speciHc 
ramifications are not reflected m this report.) 

One area where trends for repair/renovation are 
similar to those for new construction is in unit costs, 
which have increased markedly for both types of 
projects. The average cost per square foot of 
facilities repair/renovation projects increased from 
$62 in 1986-87 to $91 in 1988-89, a 41-percenl 
increase over this two year period. Further increases, 
to $lll/square foot, are projected for 1990-91 
repair/ renovation projects. Typical respondent 
comments in relation to this issue include the 
following: 

■ The impact of items such as asbestos removals 
FCB clean up, etc. are driving renoxatiotx 
budgets far beyond the cost of the actual 
construction. (Fublicy doctorate-granting 
institution) 

■ Regulatory mandated code modifications are 
part of almost every capital project througfiout 
the campus....Recent renovation projects at 
(privatey non-doctorate institution) have seen 
cost increases between 15 percent and 110 
percent due to code requirements. 



m The cost of a small renovation, of a laboratory 
for example, can be doubled because of 
regulations and codes relaUng to asbestos, 
PCB% sprinklers, etc. (Public, doctorate- 
granting institution) 

■ Regulatory changes related to animal welfare 
and hazttrdous chemicals have had a 
siffuficant impact on reptnr/renovation 
prt^ects. A number of regulatory issues art at 
the state tmd local level Future projects 
which require hazttrdous chemicals and/or 
tsrumttl care will require an increase in 
funding (Private, doctorate-ffonting 
institution) 

■ Project costs are nearly doubled in recent 
remodeling projects when asbestos abatement 
is required (Public, doctorate-ffonting 
institution) 

■ Equally expensive are renovation costs 
labs...with renovation casts of $200 per square 
foot m order to facilitate new faculty....The 
average useful life of university research 
buildings and facilities is approodmat ly 20 
years. (Private^ doctorate-fftmting instituting) 

This substantial increase in the unit costs of facilities 
repair and renovation exacerbates an already 
significant facilities planning problem. As seen 
above, institutions tend to urderestimate the amount 
of research space that will need (and acttially receive) 
repair /renovation in the near-term fature. In 
addition, although planners have projected higher 
unit costs for future than for current repair/ 
renovation, they have tended to underestimate the 
extent of the increase. At least, that is what 
happened for the 1988-89 period, where the esti- 
mated unit cost of all planned repair/renovation was 
$80/square foot, but the actual cost proved to be 
$9l/square foot, aknost IS percent higher. In some 
cases, the combination of the tv^ factors can produce 
substantial underestimates of the cost of upcoming 
repair /renovation. 
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Figure 5 

R&D • related cost, net assignable square footage affected, and cost per square foot of actual 
and planned repair/renovation of academic R&D facilities, by year: 1986-1991* 
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Repair/Renovation Trends by Institution Type 
and by S/E Discipline 

Repair and renovation projects begun in 1988-89 
affected approximately 10 p)ercent of existing research 
space (Table 12). This is somewhat lower than the 
extent of repair/renovation work conducted in 1986- 
87 (12 percent of all research space) and somewhat 
higher than the amount that was planned for 1988-89 
(8 percent) or the amount that is now planned foi 
1990-91 (7 percent). These differences were found 
consistently across institution type categories. The 
only dep'itture from this pattern was the non- 
doctorate-granting group, which projected an 
unusually high level of repair /renovation activity in 
1990-91 (the equivalent of 17 percent of existing 
research space). This was mainly due to non-doctor- 
ate-granting public institutions, which projected 
extremely high repair /renovation levels for 1990-91 
(amounting to 22 percent of e>dsting research space). 

Table 12 Percent of existing R&D space undergoing major 
repalr/renovatlon l>y Institution type and control and year 
1966-91* 



Year of repair/nanovatJon project start 



Institution 










type and control 


1986-87 


1968-69 


1986-69 


1990-91 




(actual) 


(plan) 


(pctual) 


(plan) 






(percent) 




Total 


12 


8 


10 


7 


CXK^orate-granting 


12 


9 


10 


7 


Top 100 In R&D 


11 


9 


10 


7 


Other 


14 


8 


11 


7 


Non-doclorale- 










granting 


13 


4 


9 


17 


Put lie 


11 


8 


9 


8 


Doctorate-granting 


10 


8 


9 


7 


In top i 00 tn 










R&D 


10 


8 


9 


7 


Other 


13 


7 


10 


8 


Non-doctorate- 










grantlng 


14 


5 


10 


22 


Pnvate 


16 


10 


11 


7 


Doctorate-g ranti n g 


16 


10 


1 1 


6 


In top 100 in 










R&D 


16 


11 


11 


7 


Other 


17 


8 


13 


5 


Non -doctorate* 










granting 


10 


1 


7 


8 



•Rndings are limited to projects with estimated total cosf of $1 00 000 or 
more for R&D-related space 
Reference Appendix raWe 3-6 and 2-1 
Source National Science f-'oundalions. SRS 



By discipline, relatively high levels of repair/ 
renovation aaiviiy in 1988-89 were fuunu in 
mathematics (17 percent of all research space) and in 
the environmental, biological, medical and physical 
sciences (all at 12-15 percent ol existing b^ace- 
Table 13). Relatively low levels of repair/renovation 
activity were found in the agricultural and social 
sciences and psychology (all at 3-4 percent). These 
differences were generally stable across time periods, 
for both actual and planned repair/renovation. The 
only exceptions were mathematics and the 
environmental sciences, both of ^ch had low levels 
of repair/renovation activity in 1986-87 followed by 
relatively high levels in 1988-89. 

Table 13 Percent of exltting R&D spM undergoing major 
repalr/renovaiion by dttclpttne and yMT 1966-91* 



Discipline 


Year of repalr/rerxMatlon project start 


1986>d7 
(actual) 


1988^ 
(plan) 


1968^ 
(actual) 


19£^91 
(plan) 






(percent) 




Total 


12 


8 


10 


7 


Er>glr>eerfr)g 


17 


9 


10 


6 


Riytlcal sctences 


11 


9 


12 


10 


Envtronmenlal 










sciences.. 


6 


7 


15 


11 


Mathematics . . 


5 


6 


17 


9 


Computer sciences 


13 


6 


10 


8 


Agricultural scler>ces 


4 


3 


3 


2 


Biological sciences 


15 


10 


13 


10 


Medical sciences 


17 


12 


12 


8 


Psychology 


8 


3 


3 


7 


Social scierKes 


5 


3 


4 


6 


other sciences, n e c 


11 


8 


10 


11 



*nn<llngs are limited to projects with estimated total cost of $100,000 or 
more tor R&l>re(ated space 
ReferefKe Appendix Table 3-8 ar>d 2-6 
Source National Science Founodiion. SRS 
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4. SOURCES OF FUNDS FOR RESEARCH FACILITIES PROJECTS 



Highlights 

■ Funds for new facilities construction in 1988- 
89 came primarily from three sources: 
state/local governments, private donations, 
and debt financing. Private institutions 
obtained 70 percent of their construction 
funding from private donations and debt 
financing, while public institutions acquired 
almost half of their construction funding 
from state/local governments. 

■ As compared to the 1986-87 period, private 
institutions made greater use of debt 
financing, including taxable debt, and had 
less reliance on internal institution funds for 
1988-89 construction projects. Public 
institutions had increased levels of 
construction funding from both Federal 
sources and institution funds during this 
period. 

■ Of the 30 private institutions that are among 
the top 100 in R&D expenditures, 19 have 
reached the $150 million limit on tax-exempt 
bonds, and three others expect to do so 
wiihin the next two years. This may explain 
those institutions' growing use of relatively 
costly taxable bonds and other debt to 
finance facilities construction. 

■ Major sources of funding for repair and 
renovation include debt financing, private 
donations, and institutional funding. Both 
private and public institutions depend 
primarily upon institutional funding. 

■ Half of all private donations for new 
construction, and two-thirds of all such 
donations for repair /renovation come from 
foundation grants. A total of $263 million 
was contributed by foundations for projects 
started in 1988-89. Individual contributors 
are the second largest supporters, providing 
37 percent of all private donations for new 
construction and 19 percent of repair/ 
renovation donations. 



Introdaction 

This chapter examines trends in the sources of funds 
institutions used to finaMe^ CUiUtPUCtloii and 
repair/renovation of academic research facilities over 
the period 1986-89 and the sources involved in 
projects planned for 1990-91. Because very different 
funding mixes are involved, public and private 
institutions are discussed separately throughout most 
of this chapter, as are new construction and 
repair/renovation. After discussing overall funding 
trends, additional detail is presented about 
institutions' sources of private donations. 

Sources of Funds for New Construction 

Current Sources: Public versus Private 
Institutions 

As would be expected, private institutions obtained 
most (82 percent) of their 1988-89 construction 
funding from private (nongovernment) sources, while 
public institutions secured the bulk of their funding 
support (65 percent) from government sources 
(Figure 6). 

State/local government was by far the largest source 
of facilities construction funding for public 
institutions in 1988-89, accounting for half 
(49 percent) of all such funds during this period. 
Federal agencies accounted for an additional 
16 percent of public institutions' construction funding, 
tollowed closely by institution funds (15 percent). 
Relatively small funding shares were provided by 
private donations (11 percent) or debt financing 
(9 percent). 

The profile for private institutions was quite different 
from the above. Thus, while state/local government 
sources provided half of all facilities construction 
funds for public institutions in 1988-89, they 
accounted for only 7 percent of private institutions' 
funds. Federal sources also played a smaller funding 
role at private institutions (contributing 11 percent of 
their funding) than at public universities and colleges 
(16 percent), instead of relying on these government 
sources, private institutions relied mostly on private 
donations (36 percent) and on debt financing 
(34 percent). About iwo-lhirds of this debt was in the 
form of tax-exempt bonds; the rest, 12 percent of the 
total, involved taxable debt. Finally, institution funds 
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Figure 6 

Sources of funds for new construciinn of science/engineering 
research facilities: 1968 and 1989 
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Reference: Appendix Tablet 4-1 nd 4-2. 
Source: NauoBtl Scmoe FouzMbtioiu SRS 



were used to provide the remaining 12 percent of 
construction funds at private institutions, about the 
same level as was seen at public institutions (15 
percent). 

It should be noted that this funding mix information, 
which was provided at the time of the survey, can 
change somewhat over time, even after construction 
worlc begins on a given project. For example, the 
original proposed funding sources for a project may 
not mclude tax-exempt bonds. But, should the bond 
marlcet become more favorable during or after 
construction, the institution may tnoose to refinance 
part of the cost of the project through the issue of 
bonds. Alternatively, if the institution were to receive 
a large donation, it might be used to retire all or part 
of the debt the institution had planned to incur. 
Institutions were asked to report the planned sources 
for the permanent financing of their construction 
projects, but it must be recognized that existing 



financial management practices do sometimes 
produce adjustments to the funding mix. 

Trends in Public Institutions' Construction 
Funding 

Funding from state/local government, the principal 
source of construction funds for public institutions, 
inaeased from $754 million in 1966-87 to $S38 
million in 1988-89, and it is e}q)ected to inacase 
further, to $1.01 Wiiion in 1990-91 (Table 14;. 
Federal funding support has grown even more rapidly 
during this period, from $40 million in 1986-87 to 
$274 million in 1988-89 to a projected $318 million 
for 1990-91. Use of institution fiinds for new 
construction has also mcreased, from $109 million in 
1986-87 to $256 million in 1988-89 to an expected 
$273 million in 1990-91. 



12, 



Permanent financing refers to the planned means of Hnancing 
the cosu of a building over time. This excludes short-term 
arrangements (e.g, a 3-yeur construction loan) that allow the 
building process to go forward but are replaced by a more 
permanent funding mix within a relatively short time 
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Tabto14 PubNc lnt((tulk>nt' tourc«9 ol futKHng for conttructkm 1066-1001 









lnd«x and time pertod 


Total 


Government 


Privak 


MRuNon 


TaX' 
exempt 

bonds 


Other 


Other/ 






Federal 


State/local 


donallorw 


funds 


deM 


unKnown 



(DoNm m mHNons) 

Ddiaf contrtbiitton 

lOeW? 1.355 40 754 250 109 190 2 <1 

1966^ ... 1.727 274 838 193 256 1 54 6 1 

1000^91 (plan) 2.131 318 1.014 157 273 245 69 7 



1086-67. ..100 3 56 19 8 14 <1 <1 

1068-80 100 16 49 11 15 0 <1 <1 

1000-01 (plan) .... 100 1 5 48 7 13 ^2 4 0 



Note. Details may not sum to totals because o( rounding 
Reference AppendU Table 4-2 

Source National Science Foundatloa SRS 

In contrast to these increasing sources of funding, 
private donations have dropped off, from $259 
million in 1986>87 to $193 million in 1988-89 to a 
projected $157 million in 1990-91. In relative terms, 
this represents a decline from 19 percent of all 
coiistruction fimds at public institutions in 1986-87 to 
a projected 7 percent in 1990-91, Fmally, debt 
financing (primarily through use of tax-exempt bonds, 
wb'di is not Federally restricted for public 
institutions) has varied within a fairly narrow rangp: 
9-16 percent. 



Trends In Private Institutions' Construction 
Funding 

In terms of non-inOation-adjusted dollars, 
government funding support for fadiities construction 
at private institutions has remained stable over the 
period 1986^91. It totalled $130 million m both 1986- 
87 and 1988-89, and it is expected to be $148 million 
in 1990-91 (Table 15), Among government-sector 
sources, however, there appears to have been a 
progressive shift over the 1986-91 period toward less 



Table 15 Prtvale institutions' sources ol ^ufKllng for constnKtkm of new research fac^ 1986-1991 



Index and tin>e perkx! 


Total 


Funding sources 


Govemmera 


Private 
donations 


Instltullon 
funds 


Tax- 
exempt 

bondo 


Other 
debt 


other/ 
unknown 


Fe<leral 


otate/locai 


Dollar contribution 








(doHan m mHHons) 








1966^7. . . 


696 


105 


25 


228 


181 




124 


1 


32 


1968^ . 


738 


78 


52 


266 


68 




166 


86 


<1 


1990-91 (Ran) 


1.364 


54 


ej 


406 


267 




350 


107 


1 


Relative contrtbution 








(percent o( total) 








1966-67 


100 


15 


4 


33 


26 




18 


<1 


5 


1968-69 ... 


100 


11 


7 


36 


12 




22 


12 


<1 


1990-91 (Plan) 


100 


4 


7 


30 


20 




26 


8 


5 



Note Details may not sum to totals because of rounding 

Reference. Apperxlix Table 4 1 

Source Natlor>al Science Foundation. SRS 
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Federal support and greater state/local support for 
facilities construction at private iiistitutions. 

This ($50 million) decline in Federal support for 
private institutions stands in sharp contrast to the 
large ($280 miHiou) increase in Federal support seen 
at public institutions over the same period. These 
differences may just represent a temporary 
fluctuation, however. At any given time, facilities 
construction projects tend to involve large amounts of 
money being spent at a relatively small number of 
institutions. Depending on the size and scheduling of 
the particular projects involved, small fluctuations in 
the public-private distribution of institutions receiving 
Federal construction supnort could produce large 
short-term shifts in aggregate dollar amounts. 

Private donations, upon which private institutions 
depend heavily to Hnance facilities projects, increased 
slightly from $228 million in 1986-87 to $266 million 
in 1988-89; they are expected to increase substantially 
in 1990-91, to $406 million. 

The largest funding shift for private institutions in the 
period studied was that debt fmancing increased from 
1986-87, v;here it was $124 million (18 percent of 
total construction funding), to 1988-89, where it 
doubled to $254 million (34 percent of the total). 
Additional debt Ls anticipated for construction 
projects to be initiated in 1990-91: $457 million 
(again, 34 percent of the anticipated total for that 
period). One disturbing aspect of this trend is that 
not only is debt fmancing increasing for private 
institutions (both in absolute and in relative terms), 
but much of the increase is in the form of taxable 
debt. Such debt, which was essentially nonexistent in 
1986-87 ($1 million), grew to $88 million in 1988-89 
and is expected to grow further to $107 million in 
1990-91. 

To some extent, these trends may be a result of the 
1986 Federal Tax Reform Act, which established a 
$150 million cap on the tax-exempt bonds private 
institutions would be allowed to issue.'^ This cap has 
not yet had much effect on non-doctorate-granting 
private institutions: none of them have yet reached 
the cap, and none expect to reach it in the next two 
years (Figure 7). However, of the 30 private 
institutions that are among the top 100 R&D 
performers, 19 have now reached the cap, and 3 



internal Revenue Code of 1986, Section 145 This $150 million 
cap applies to all tax-exempt bonds, not just those that support 
construction at research facilities 



Others expect to reach the cap within the next two 
years. The $195 miiiion in actual anr manned taxable 
debt reported for the period 1988-91 comes entirely 
from institutions in this category. Insofar as inability 
to use tax-exempt bonds is increasing the cost of 
money for these instigations, this constraint may 
make it espedalty difficult for the most prominent 
research institutions to follow through on the 
ambitious facilities construction programs they hive 
planned for 1990-91. As one private, doctorate- 
granting institution replied: 

77ie single greatest deterrent to the initiation of new 
research facility repair/renovution and co/istruction 
projects at (private, doctorate-granting institution) 
is the $150 million cap on tax-exempt bonds 
enacted as a result of recent tax reform. As an 
institution primarily tuition-dependent for revenueSy 
there is little discretionary spending as a result for 
such activities. The targeting of loan, loan 
guarantees and other debt financing programs are 
also significant factors in the University's abuity to 
address facility needs* 



Figure? 

Status of private institutions relative to $150 mlUion 
Umit on tax-exempt bonds: 1988 and 1990 
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Figures 

Sources of funds for repair and renovation projects of science/engineering 
research hdUties: 1988 am! 1989 



1% 1% 




Federal government 
StaK/local goveramems 
Mvatedooations 
hmitutioiul funds 

mt Tix-exenipt bonds 

^22 Ocherdebt 
CZZ9 Other unknown 




Private institutioiis 
($311 million) 



Public Institutions 
($698iiillUon) 



Refennce: Ap|>«nduTaUes4-3aiid4-4 
Souroe- NadooaJ ScMoce Fbundaticn. SRS 



Sources of Funds for Repair and 
Renovation 

Expenditures for the repair and renovation of 
research facilities totalled $1 billion in 1988-89. For 
private institutions, which accounted for about one- 
third of this total ($311 million), institution funds 
provided the largest source of repair/renovation 
funds, S4 percent (Figure 8). An additional 24 
percent of tlie funds ($74 million) came from debt 
financing, most of which ($63 million) was acquired 
througu ihc issue of tax-exempt bonds (Appendix 
Table 4-3). Private donations provided an additional 
10 percent, as did Federal sources. State/local 
government contributed ( ly 1 percent of the cost of 
repair/renovation. 

Public institutions also obtained over half 
(58 percent) of their repair/renovation funds from 
institutional monies. State/local government 
accounted for most of the rest (33 percent). 
Donations and debt financing together accounted for 
only 5 percent of ail 1988-89 repair/renovation 
financing at public institutions. 

Looking at trends from 1986-87 to 1990-91, public 
institutions consistently relied on institution funds 



anc' state/local government sources for their facilities 
repair/renovation. The sum of these two sources 
ranged from 88 percent in 1986-87 to 93 percent for 
planned work in 1990-91 (Table 16). The specific mix 
among these two sources varied considerably from 
period to period, however, presumably with 
institutions having to pick up whatever additional 
costs became incurred over and above those covered 
by state appropriations. 

In relative terms, the repair /renovation funding mix 
for private institutions also remained fairly stable 
over the intervals studied. Thus, the relative 
contributions from government sources varied within 
a fairly narrow range (S-11 percent), as did those 
from debt financing (21-29 percent). Private 
donations appeared to play a declining role in funding 
repair/renovatioi;, decreasing from 21 percent in 
1986-87 to 7 percent of planned 1990-91 projects. 
Institution funds became correspondingly more 
prominent, in relative terms, increa:.ing from 
43 percent to 60 percent. 

This analysis is somewhat misleading for private 
institutions, however. The actual dollar amount of 
institution funds for repair/renovation projects 
aauttlly declined slightly-from $173 in 1986-87 to a 
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Tabtoie. So^Ktm<3^nM¥MnQ^r^>tk/rm9m^ 1986-1901 
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2 
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43 
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2 
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1990-91 (Plan) 
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1966-67. .. 


436 
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52 
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36 
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<1 


<1 


1966-69. . 
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33 
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86 
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0 


1990-91 (PIm).. 


687 


0 


78 


5 


17 


2 


0 


0 



Noto DtUMs may not sum to (otalt b«caus« ol rounding 
Hefaranca: Appandix TaMat 4-3 and 4-4. 
Sourca NatkMiaJ Sdanca Foundation. SRS 



projected $162 in 1990-91-but repair/renovation 
contributions from all other sources declined even 
more (Appendix Table 4-3). Perhaps the main 
conclusion to be drawn from this pattern is that, 
although private institutions are continuing to expend 
substantial amounts of their internal fiinds for 
facilities repair and renovation, they are fmdmg it 
increasingly difficult to obtain outside sources of 
funding support for such work. 

Sources of Private Donations 

In the 1990 survey, institutions were asked to break 
down their sources of private donations for capital 
projects among corporations, foundations, private 
individuals, and other private donors. Foundations 
contributed a total of $230 million for new 
construction in 1988-89 (Appendix Table 4-S), 
accounting for half of all private donations (Table 
17). Another third (37 percent) of the private 
donations ($171 million) came from mdividuals. 
Corporations contributed less than 10 percent of all 
private funds for construction of new research 
facilities. 



Public institutions tended to get a larger share of 
their new construction funding from foundations 
(55 percent) than did private institutions (47 percent). 
Private institutions tended to have more of a balance 
between funding from foundations (47 percent) and 
from individuals (41 percent). This was due in large 
part to private instituticms' strength in attracting 
donations from private individuals for R&D fKiUties 
construction, wbkh totaled $110 million in 1988-89, 
while public institutions reported ody $60 million in 
individual-based donations fcH* this purpose. 

A similar profile was observed for repair and 
renovation funding. In this case, foundations 
accounted for 63 percent ot all donations ($32 
million), while individuals donated 19 percent of the 
totaL Again, public institutions reported a larger 
share from foundations than did private institutions 
(69 percent versus 58 percent). 
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Tabl*17 Sowci ol ptMm don^tton* for rwH construct ton arxl r»p>if/n»fWMKion cd S/E rwtaro h tediM»t$ 1066-60 
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5. ADEQUACY AND CONDITION OF RESEARCH FACILITIES 



Highlights 

Need for More Research Space 

■ In each of the five largest S/E disciplines, 40 
to 60 percent of the institutions that perfoxm 
research in the discipline report needs fot 
more research space. Reports of inadequate 
current amounts of researdi q>ace were 
most prevalent among medical schools (in 
both the biological and medical sciences), 
and such reports from medical schools were 
more widespread in 1990 than they had been 
In 1988. 

■ However, in most disciplines and in moct 
institution types, the perceived need for 
hicreased amounts of research space does 
not appear to have grown from 1988 to 1990. 
In the physical sciences and engineenng, the 
proportions of schools reporting a need for 
more space declined slightly. 

Facility Infrastructure 

■ Asked to assess the adequacy of various 
aspects of their research Tadlity 
infrastructure (air decontamination 
capabilities, data communications systems, 
toxic waste disposal, etc.), 65 to 85 percent of 
the institutions in most institution type 
categories assessed most infrastructure 
elements as "adequate" or "generally 
adequate," and 1990 assessments were very 
similar to those given in 1988 in most cases. 

■ In the 1990 survey, non-doctorate-granting 
institutions repoited infrastructure 
inadequacies more often than other groups 
and more often than they did in the 1988 
survey. 

Quality and Condition of Research 
Facilities 

■ There was a modest (12 percent) increase, 
from 1988 to 1990 in the absolute amount of 
research space assessed as being ''suitable for 
use in the most highly developed and 



scientifically sophisticated researdi in iu 
field." The pr(^>ort]on of sp^ce m this 
eatery rose firom 24 percent in 1988 to 
26 percent in 1990. 

■ There was, however, no change in the pro- 
portion of research space reported to be in 
need of repair or renovation (39 percent in 
both survey years). 

DeTerred Repair/Renovalion 

■ Although the amount of research q>ace 
needing repair/renovation did not change 
significantly from 1968 to 1990> repair/ 
renovation costs have increased and 
institution provisions for repair/renovation 
have declined. Consequently, the amount of 
deferred repair/renovation (the estimated 
cost of the unfunded backlog) has mcreased, 
from an estimated $2.8 billion at the time of 
the 1988 survey to $4.0 bilHon currently, a 
45-percent mcrease over this two-year 
period. 

■ Another way of e3q)ressing the current 
backlog is that, for every dollar of planned 
repair/renovation spent in 1990-91, there 
will be an additional $4.25 of needed repair/ 
renovation tha^ will not be performed. 



Deferred Construction 

» The estimated amount of deferred 
construction needed to meet institutions' 
requirements for additional research space 
increased from $5.8 billion at the time of the 
1988 survey to $8.0 billion currently, an 
increase of 38 percent over this period. 

■ The current level of deferred construction 
means that, for every dollar of planner^ 
facilities construction in 1990-91, an 
additional $3.11 of needed construction will 
not bo performed. 
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Introduction 

This chapter compares findings frooi the 1988 and 
1990 surveys on institutions' qualitative assessments 
of the adequacy and of the quality/condition of their 
research facilities. Data concerning needs for 
additional or improved research space are then 
combined with other information, from Chapter 3, 
about institutions' planned expenditures for capital 
projv.'^ to develop estimates (^trends in the amount 
oi deferred construction and repair/renovation. 

Adequacy of Research Facilities 

Institutions were asked to assess the adequacy of 
several aspects of their S/E research facilities in each 
discipline. Discussions with a number of institutions 
indicated that, for the mosi part, reports on facilities' 
condition and adequacy were obtainecf from deans, in 
consultation with department chairs. 

On one key indicator, the adequacy of their amount 
of research space, little overall change was seen from 
1988 to 1990 (Figure 9). Averigcd across disciplines: 

n Twe've percent of the institutions assessed 
their 1990 amount of research space as 
"adequate - sufficient to support alt the 
needs of your research in the discipline," 
essentially the same as in 1988; 

■ Forty-six percent of the institutions assessed 
their 1990 space as "generally adequate - 
sufficient to support most research needs in 
the discipline, but may have some 

Stations," down slightly from 48 percent in 
l j<f6\ and 

■ Forty-two percent of the institutions 
described their 1990 space as "inadequate - 
not sufficient to support the needs of your 
research in the discipline," up slightly from 
40 percent in 1988, 



Adequacy of fa ml t tlO M * camat aaKNut of RftD 
tpact: 1990 




Institutions m the t(^ 100 in overall S/E researdi 
expenditures assessed thdr 1990 amount of research 
space as "adequate" or "generally adequate* less often 
than institutions with smaller researdi pro^prams: 50 
percent of the top 100 institutions gave such 
assessments^ as compared to 60 percenT of other 
doctorate-granting institutions and 63 percent of noc- 
doctorate-granting institutions. All three institutions 
types were .somewhat more likely to report 
inadequate amounts of research space in 1990 than 
they had m 1988. All of these changes were of less 
thar two percentage points, however. 

Institutions' reports about inadequate amounts ot 
research space were more widespread than concerns 
about other aspects of their research facilities. 
Overall, the percent of instituti<His assessing other 
facility aspects as being adequate or generally 
adequate in 1990 were: 

■ Air decontamination (e.g., fume hoods): 
68 percent, 

■ Data communications systems: 70 percent; 

■ Heating, ventilation, and air conditioning 
(HV\C): 70 percent; 

m Toxic waste disposal: 81 percent; and 

■ Power systems: 83 pei cent. 
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Although non-doctorate-granting institutions were 
somewhat less dissatisfied with their total amount of 
research space than were the two categories of 
doctorate-granting institutions in 1990, they were 
somewhat more likely than other institution types to 
complain about inadequacies in the infrastructural 
aspects of their existing research facilities (Figure 
10). Non-doctorate-granting instuutions' complaints 
in most of these areas increased from 19&8 to 1990, 
more so than was true for other institution types. For 
example, with respect to da^-* communications 
systems, HVAC, and power systems, doctorate- 
granting institutions in the top 100 in R&D became 
somewhat more satisfied between 1988 and 1990 with 
(he adequacy of their research facilities, while non- 
doctorate-granting institutions increasingly reported 
inadequate facilities. 

Air decontamination (fume hoods, etc.) was the one 
infrastructure area that was of growing concern for 
all three institution type*. Even there, however, the 
growth in reporting of inadequacies was lea.st for 
institutions in the top TOO in R&D (which had a 
change of 2 percentage points) and was greatest for 
non-doctorate-granting institutions (where the 
change y is 10 percent). 

.although there were some interesting institution-typi? 
differences and trends in facilities assessments, such 
trends are perhaps most meaningful when examined 
by discipline. Discipline-rclateH changes from 1988 
to 1990 are summarized below. The di.scussion 
presents the data in one of iwo formats: either as the 
percent of institutions in a discipline that assess their 
space as generally adequate or ^etter (as shown in 
Tabic 18) or the percent that assess their space as 
madequate (this is the complement of the percentage 
shown in Table 18; the two percentages always sum 
to 1(X) percent). 

Discipline-related Changes 

Amount of space. In most of the larger disciplines 
(e.g., engineering, physical sciences, biological 
sciences) the percentage of institutions reporting 
generally adequate or better amounts of research 
space increased slightly from 1988 to 1990. In the 
medical sciences, however, reports of inadequate 
space were especially widespread, and the prevalence 
of such reports increased significantly from 1988 to 



1990. This was true both for medical science facilities 
located in medical schools and for those located in 
other academic stings. Reports of inadequate space 
were also relatively prevalent, and are l>ecoming 
increasingly so, for biological science f&iUties that 
are located in medical schools. Satisfaction with the 
amount of research space also decreased from 1988 
levels in mathematics and agricultural sciences, 
though only the latter discipline dropped below the 
overall average. 

Air deconUmination. The adequacy of fume 
hoods and other air decontamination equipment is a 
major safety concern affecting much research in the 
biomedical sciences, chevxiistry, and other fields. It 
seems to be a positive sign that in the physical 
sciences and in all subcategories of the biological and 
medir^d sciences where the concern is perhaps 
n ost relevant-increasing percentages of institutions 
reported generally adequate or better facilities in 
1990 as compared to 1988. On the other hand, the 
percentages of institutions describing their air 
decontamination systems as generally adequate or 
better are considerably below 100 percent in each of 
these disciplines, suggesting that many institutions are 
not entirely satisfied about the level of ^fety ^heir 
systems provide. 

Toxic V ^5te disposal. This is another important 
safety issue. Assessments of the adequacy of toxic 
waste disposal capabilities were obtained at the 
institution level in the 1990 survey rather than by 
discipline, because many institutions indicated that 
toxic and hazardous wastes are handled through 
centralizcr! systems. The overall trend is again 
positive, with more institutions reporting generally 
adequate or better provisions in this area in 1990 than 
in 1988 (81 percent versus 76 percent). Again, 
however, it is a matter of some concern that 19 
percent of all academic institutions still regard their 
toxic v ".ste disposal capabilities as ''inadequate." 

Data communications. Considrnng the high 
levels of interest, activity, and shading institutions 
have shown in the past few years in networking of 
computer systems, telecommunications, and other 
aspects of data communication, the study findings 
show remarkably little variability among disciplines 
and remarkably little change from 1988 to 1990 on 
this dimension. The only discipline : owing a change 
of more than 5 or 6 percentage points was the 
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Figure 10 

Trends in rated adequacy of selected aspects of research infrastructure, 
by type of institution: 1988 and 1990 



PmcMl of iMtaittSom rcporitBtf 
"leatnly iifarniilr or better lo ImT 



Current amount of R&D space 
All institutioQs 

Top 100 dociofile>gnflling 
Otiicr doctokvte-gnotiiig 
Non-<k>ctonle-grintiiig 

Air decontamination 

All institutiofii 

Top 100 docionte-grandng 
Other doctoncc-gnntiiig 
Non^doctorMe-gmiling 

Data communications systems 

All iiutitutions 

Top 100 doi\Of«te-gnuiting 
Other doctonte-gnuidng 
Non-doctonce-gnndng 

HVAC 
All institutions 



1 op I CO doctorate-gnmtxng 1 % 

OiK'^rdoctorate-gnndng 0% 

Non-doaortte-gnmting -8% 

Toxk waste disposal 

All institutions 6% 

Top 100 doctorate- gnnting -4% 

Other doctonUe-granting 1 3% 

Non-doctorate-gnuUing 4% 

Power systems 

Allinstituti^ a -2% 

Top 1 00 doctonUe-granting i % 

Other doctorate-grinting 2% 

Non-doctofate*granting >8% 
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Tabtol8 Aflequacy of seled«d aspeds of scl«oc«/«f>otr>e«rmg rtS0arc 1988 &nd 1990 





R*$Mrch tedWy aspects 


Discipline 


Amount of 
R&Dspac9 


Akdecofv 
taminalK>n 


Data 
cooimunlcaDon^ 


HVAC* 


Toxic wasia 
dtaposai 


^/tlams 




1988 


1990 


1988 


19C0 


1988 


1990 


1988 


1990 


1988 


1990 


1988 


1990 



(Percent of Instltuttons raporting "ganaraHy adaquata' or battar) 



TotaJ 


596 


582 


70 8 


66 1 


687 


69.8 


72 6 


698 


75 5 


81 2 


845 


82.7 


Enginaering 


488 


51 4 


74 1 


649 


633 


67 6 


723 


67 1 






81 0 


85.2 


PhysicaJ sciences 


571 


595 


59 2 


606 


664 


666 


636 


58 1 






84 2 


856 


Environmentai sciences 


604 


595 


69 6 


59 2 


636 


700 


694 


61 4 






81 3 


665 


Mamemalics 


74 6 


64 8 


908 




69 7 


658 


74 9 


73 7 






840 


848 


Computer sciences 


532 


550 


920 




693 


67 0 


74 9 


73 5 






82S 


843 


AgrlcutturaJ sciences 


62 2 


569 


64 3 


61 7 


605 


70 4 


680 


669 






78.1 


79 1 


Bioiogical sciences 


536 


548 


65 9 


69 9 


71 9 


661 


692 


669 






81 7 


781 


In universities and colleges 


541 


569 


637 


681 


697 


658 


67 3 


67 2 






809 


77 4 


in medicaJ schools 


51 0 


45 9 


76 5 


774 


81 8 


78 3 


78 3 


76 3 






653 


866 


Medical sciences 


57 5 


47 9 


73 3 


75 4 


707 


693 


78 9 


78 0 






867 


829 


in universities and colleges 


603 


533 


70 9 


72 5 


65 4 


638 


78 9 


78 0 






87 6 


81 9 


In medical schools 


534 


40 8 


76 2 


78 8 


781 


76 7 


79 2 


77 9 






854 


84 2 


Psychology 


682 


67 5 


84 7 


78 2 


72 8 


78 0 


74 5 


689 






928 


866 


Social sciences 


631 


637 


84 2 


806 


70 6 


70 1 


832 


84 8 






887 


851 


Olher sciences, n a c 


61 7 


56 1 


557 


70 4 


62 8 


77 6 


67 0 


668 






81 0 


89 4 



•HVAC - rwaling, venlilallon, and air condllloning 

Not applicable (of Individual discipline (or (or this discipline) 
Soorce National Science Foundation, SRS 
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agricultural sciences, where reporting of generally 
adequate or better data "^ommunications increased 
from an especi<illy low level (compared to other 
disciplines) of 60 percent in 1988 to a mid-range level 
of 70 percent in 1990. 

HVAC and power systems. There tended to be 
fewer complaints about these basic aspects of behind- 
the-walls facility infrastructure than about the other 
concerns discussed above: HVAC was assessed as 
generally adequate or better by 70 percent of the 
institutions in 1990, and 83 percent assessed their 
power systems as generally adequate or better. In 
both categories, however, concerns about inadequate 
facilities grew somewhat from 1988 to 1990. Growing 
concerns about HVAC were most prominent in the 
physical and emironmental sciences and in 
engineering. Growing concerns about inadequate 
power were especially evident for the environmental 
sciences. 



Discipline-related Comments 

Representative comments from respondents to this 
survey concerning health and safety issues mclude the 
following: 

Toxic materials handling and disposal 
requirements (new requirements and new 
materials which were previously not included in 
the requirements) outstrip our physical capacity to 
handle them. It is for this reason (hat we are 
expending over $2 million for the construction of 
new Environmental Health and Safety facilities. 

As research becomes more sophisticatedy the 
facilities must keep pace with safety and 
environmental concerns. Early approaches to 
ventilation are no longer acceptable requiring a 
tremendous renovation effort in many existing 
buildings. 

Several campus-wide facilities or systems that 
support research are inadequate, requiring the 
investment of many millions of dollars over the 
next few years. By nature of its research and 
teaching functions, (institution) generates various 
waste, including low-level radioactive waste, 
hazardous chemical waste, and infectious waste. 
Proper handling and disposal of hazardous 



materials is of great concern to the campus; it has 
continually improved its hazardous waste 
management practices in order to be responsive to 
current needs, technology, regulations, and public 
expectations. 

(lnstitution)„.is faced with equal or greater 
research facilities concerns as a result of the age 
of its current facilities and as a result of its present 
stage of development.... As new replacement 
faculty are hired, frequently two or three older 
laboratories have to be renovated to 
accommodate a single research team.. ..not only 
must existing laboratories be renovated and 
reconfigured, but a substantial number of new 
R&D fa ilities also will need to be constructed. 

The biggest problem is the amoimt of space. 
Other significant problems include animal care 
facilities, health and safety issues, and overall 
renovation needs- 



Quality and Condition of Research 
Facilities 

In each applicable S/E discipline, institutions were 
asked to estimate the percentage of their current 
research space falling in the following categories: 

A - suitable for use in the most highly developed 
and scientiFically sophisticated research in its 
field; 

B - effective for most purposes but not 
applicable to category A; 

C - effective for some purposes but in need of 
limited renovation or repair; and 

D - requiring major repair or renovation to be 
used effectively. 



In 1990, respondents assessed 26 percent of all 
academic research space as being in category A 
(suitable tor the most sophisticated research), an 
increase of 2 percentage points from 1988 (Figure 
11). An additional 39 percent of all research space 
was assessed as needing either limited or major 
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Figure 11 

Trends in reported quality/condition of academic 
research space by institution type and control: 1988 and 1990 
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Suitable lor the most 
sophisticated research 



I I Effective for most uses 



Needs repairA'cnovation 



Refw^ence Appendix Table 5-1 

Source Nauonal Science i^undauoo, SRS 



renovation or repair in 1990, which is essentially 
unchanged from 1988. 

By institution type, institutions in the top 100 in R&D 
expenditures reported a larger fraction of their 
research space in category A (27 percent) than was 
found for other doctorate-granting institutions 
(24 percent) or for non doctorate-granting institu- 
tions (19 percent). However, the large R&D 
institutions also had relatively large amounts of space 
needing repair or renovation (39 percent for the top 
100 institutions versus 34 percent for non-doctoralc- 
granting institutions). 

Although the average amount of research space is 
considerably smaller at private than at public 
institutions^ private institutions reported a somewhat 
higher fraction of their research space in category A 
than did public institutions (30 percent versus 
24 percent), and Ihey also reported more of an 
increase from 1988 to 1990 in this top-quality space 
than did public institutions (4 percent versus 
1 percent). Private institutions reported a somewhat 
lower fraction of space needing repair or renovation 



than did public institutions (36 percent versus 
40 percent). 

Discipline-related differences in the proportion of 
research space assessed as being suitable for the most 
sophisticated research were very stable from 1988 to 
1990, seldom changing by more than 3 or 4 
percentage points (Table 19). This stability is a 
noteworthy fmding, considering the seemingly 
subjective nature of the assessment and the fact that 
these assessments were often assembled from several 
deans and department chairs from the various 
disciplines, rather than being done centrally by a 
single person. 

Disciplines with above-average changes in the 
proportion of research space assessed as being in the 
top category were computer science, biological and 
medical sciences outside medical schools, and 
medical sciences in medical schools, all of which 
showed small increases in their proportions of top- 
grade research space. 

Like the differences at the upper end of the 
quality/condition scale, discipline-related differences 
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1966 
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19t» 


1900 
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(Percent of research space) 






lOlal ••>• ..... 


100 0 


23 9 


25 9 


368 


35.3 


38.3 


38.6 


cn||inwniiy 


inn n 


26 1 




37.6 


35.6 


36.3 


36.5 


Physiccl sdtncM 


1000 


267 


2S3 


34.5 


33.5 


39.6 


40^ 


Cnvlronmtnlal tct^ncts. 


1000 


18 7 


187 


40.6 


40.4 


40.7 


4a9 


IWI ml 1 imm» 1 ....... 


inn n 
1UU u 






45.3 


44.6 


25.2 


29.5 


Cofnpul#f sciincM 


100 0 


O4: D 




35.0 


35.6 


32.4 


26.1 


AQrtcullural scl<H>ces 


1000 


21 2 


203 


32.5 


33.6 


46.3 


46.1 


Biological tcl«ncM 


1000 


27 5 


298 


355 


34.0 


37 0 


36.2 


m unlv«rsltl«t and colleges 


1000 


23 2 


27 5 


36.2 


34.3 


40.6 


38.2 


In medical schools 


1000 


362 


343 


34.0 


33.5 


299 


32.2 


Medical sciences. 


1000 


23 2 


27 3 


365 


34.6 


40.3 


38.1 


In unNersHles and colleges 


1000 


181 


24 0 


40.1 


35.1 


41 6 


40.8 


In medical schools .. 


1000 


25 2 


28 4 


351 


344 


39.7 


37.1 


Psychology. . . 


1000 


73 2 


205 


43.7 


466 


331 


33.0 


Social sciences 


1000 


148 


172 


47 7 


45.0 


37 5 


37.8 


Other sciences, n e c 


1000 


159 


360 


47 5 


364 


366 


27.6 



Note Details may not sum to totals because o( rounding 
Source National Science Foundation. SRS 
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in the proportion of research space needing 
repair/renovation were ako very stable from 1988 to 
1990. The only disciplines where the proportion of 
space reported as needing repair/re novation c^^anged 
by more than 4 percentage points were the two 
smallest ones, which are most subject to statistical 
fluctuations caused by small changes: mathematics 
(where the proportion of space needing 
repair/renovation bcreased by 4J percentage points) 
and computer science (whicb showed a decrease of 
63 percentage points). Neither of these differences 
is statistically significant. 

Deferred Repair/Renovation 

As noted previously, the amount and proportion of 
research space institutions assessed as needing repair 
or renovation were about the same in the 1990 survey 
as in the 1988 survey. However, repair/renovation 
costs and plans have changed considerably since the 
last survey, as detailed in Chapter 3. Consequently, 
the dollar amount of deferred repair/renovation (the 
estimated cost of the repair/re novation that is 
needed but not scheduled) has also changed, as 
sunmarized in Figure 12 

As shown, institutions reported in 1988 that they 
planned to spend $0.76 billion for facilities 
repair/renovation in 1988-89. If all research space 
they reported to need repair/renovation were to 
receive it, at the same unit cost as the planned work, 
the total cost of all needed repair/renovation would 
have been $3.54 billion. The difference between 
needed and planned repair/renovation, $2.78 billion, 
may be viewed as an estimate of the unfunded 
backlog of needed work, i.e., the deferred 
repair/renovation. 

Applying the same arithmetic to data reported in the 
1990 survey leads to an estimate of $4.06 billion in 
deferred repair/renovation in 1990-91. This 
represents a 46-percent increase since 1988, and it 
implies that for each dollar of planned facilities 
repair/renovation in 1990-91, there will be an 
additional $4.25 of needed repair/renovation thai will 
npt be performed. 



Deferred Construction 

This section examines the extent to which institutions 
that have a perceived need for additional rese&rch 5- 
space in a discipline (a) have set plans in motion to 
address the need throuj^ new fadiities construction 
in the near future^ or (b) have deferred their needed 
construction into the indefiratc future. 

Of the $3 J billion planned I'adlities constnidJon in 
1990-91 repOTted in Chapter 3, $2.6 billion (i.e., 
three-fourths) was found in disciplines (within 
institutions) where the current amount of research 
space was reported to be inadequate (Figure 13). 
The remaining one-fourth was planned in disdiriines 
where the current amount of research space was not 
seen as inadequate. Presumabty, the construction 
being planned m these latter situations is intended to 
modernize or upgrade the quality of the research 
space m a discipline, without necessarily increasing 
the overall amount of space. 

If all institutions that reported an inadequate amount 
of research space in a discipline in 1990 had been 
able to develop plans to begin construction of 
additional research space in 1990 or 1991» at the same 
average cost per institution as that anticipated by the 
few institutions that actually do plan such 
construction projects, the total cost of the research 5- 
components of these would be $10.6 billion (Figure 
13). Of this amount, only $2.6 billion in construction 
projects is actually being planned for 1990-91. The 
remainder, $8.0 billion in needed construction 
activity, is being deferred. At the time of the 1988 
survey, the analogous figure was $5.8 billion of 
deferred construction. This implies that the dollar 
amount of deferred construction of academic 
research facilities has increased 38 percent from 1988 
to 1990. 

Another way of expressing this relationship is to note 
that, for each dollar of planned facilities construction 
spending in 1990-91, there will be an additional $3.11 
of needed construction that will not be performed, up 
from $2.48 in the previous two-year perif i. 
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Figure 12 

Trends in deferred repair/renovation of 
science/engineering research facilities: 1988 and 1990 



1988 estimate of deferrtU repair/renovation in 1988-89: 



44.0 nrilllon NASF 
X $o0.4 per sq. ft 
$3.54 bilUon 



Amount of research space needing repairA^novation in 1988 
i,i^{^dix Table 5-1) 

Unit cost of repair/renovati(Hi planned for 1988-89 (Figure 5) 
Estimated cost of all needed repair/renovation 



9.4 nrilllon NASF 
X $80.4 per sq. ft 

$0.7^ billion 



Amount of planned repair/rcnovaticMi in 1988-89 (Figure 5) 
Planned unit cost (Figure 5) 
Amount of planned repair/renovaticm 



$178 billion 



Deferred repair/renovation (needed - planned) 



1990 estimate of deferred repair/renovation in 1990-91: 



45.1 nullion > A8F 

X $111 per sq. ft 
$5.01 billion 



Amount of research space needing repairAenovation in 1990 
(Appendix Table 5-1) 

Unit cost of repair/renovation planned for 1990-91 (Figure 5) 
Estimated cost of all needed repair/renovation 



8.6 milMon NASF 
X $111 per sq. ft 

$0.95 biliion 



Amount of planned repair/renovation in 1990-91 (Figure 5) 
Planned unit cost (Figure 5) 

Amount of planned rcpair/renovation 



$4.06 billion 



Dcfenrcd repair/renovaiion (needed - planned) 



Source Naijonal Science Foundalion, SRS 
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Figure 13 

Trends in deferred construction of science/engineering 
research facilities: 1988 and 1990 



1988 estimate: 



$23bUlion 



$8.1 billion 
$5^ bUlion 



For institutions reporting an inadequate amount of research space 
in i9S8 in a given discipline: 

Cost of all construction projects plaimed for 1988 and 1989 
Cost of all needed construction projects* 
Deferred construction (need-plan) 



1990 estimate: 



$2.6 billion 
$10.6 bilUon 
$8.0 bUlion 



For institutions reporting an inadequate amount of research space 
in 1990 in a given discipline: 

Cost of construction projects planned for 1990 and 1991 
Cost of all needed construction projects* 
Deferred construction (need-plan) 



* Estimates were deiivcd by muluplyuig the per instttulion average cost of planned construction (for institutions that reported 
they need additional research space in a discipline aod pl^n new constniction projects in the disapline) by the total number of 
institutions rqxxting insufficient cuirent research space. These estimates were computed separately by institution type within 
disapline and were then aggregated to national totals. 

Source: National Science Foundation, SRS 



These deferred construction figures are minitnal 
estimates. They reflect drierred needs for facilities 
expansion, but not deferrec needs for upgrading and 
modernization of research iTacilities. If unmet needs 
for qualitative improvement of research facilities 
could be measured and added in, the estimated total 
amount of deferred construction would undoubtedly 
increase. 
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6, RESEARCH FACILITIES AT HISTORICALLY BLACK COLLEGES AND UNIVERSITIES 



Highlights 

■ There was about a 30-percenl net increase in 
the total amount of research space in 
historically blade colleges and universities 
(HBCUs) between 1988 (I.IH.TOO square 
feet) and 1990 (1,439,600 square feet). 
However, HBCUs still account for only 
1 percent of all academic research space. 

■ Agriculture had the largest amount of 
research space of all the S/E disciplines, and 
had a marked increase from 23 percent to 30 
percent of all HBCU research space 
between 1988 and 1990. 

■ HBCUs reported high levels of research 
facility construction activity for 1986-87, with 
project starts in that period involving the 
equivalent ol 43 percent of all existing 
research space at these institutions. New 
construction starts in 1988-89 involved less 
space (the equivalent of 22 percent of 
existing research space), but were still at a 
level far above the national average for all 
academic institutions. Projected 
construction for 1990-91 is lower still, at a 
level (6 percent of existing space) 
comparable to other institutions. This high 
level of construction activity in 1986-89 
accounts for the overall net increase in 
research space at HBCUs. 

■ HBCUs obtained about 80 percent of their 
research facilities construction and repair/ 
renovation funding from government 
sources. HBCUs, which are predominately 
public and non-doctorate-granting, were not 
different from other public non-doctorate- 
granting institutions in this respect. 
However, the Federal government con- 
tributed a larger share of new construction 
funding for HBCUs (64 percent of the total) 
than for public non-doctorate granting 
institutions in general (6 percent). 
Conversely, state/local government contri- 
buted less to HBCUs for new construction 
(21 percent of the total) than to public non- 
doctorate granting institutions in general 
(82 percent). 

■ Facility condition and adequacy ratings are 
gener-^lly more positive than were seen in 
most other institution categories. This is 



consistent with the flnding that HBCUs have 
had significant fadlities cotiStruction activity 
over the last several years. 

Introduction 

This chapter examines recent trends in S/E research 
fadlities at historictUy blade colleges and universities 
(HBCUs). As defined by the National Advisory 
Committee on Black Higher Education and Black 
Colleges and Universities, there are a total of 107 
HBCUs in the nation. These institutions were 
founded primarily for black Americans, although 
their charters were generally not exdusionary. Most 
HBCUs were founded in the period SO to 100 years 
ago. 

HBCUs continue to play a significant role in the 
training of black sdentists and engineers. About 30 
percent of the black Americans who earned S/E 
doctorate degrees in 1986-88 received their 
undergraduate training at HBCUs, and HBCUs 
account for a similar percentage of all S/E 
baccalaureate degrees earned by black Americans. ^ 

Of the 107 HBCUs, there are 29 that are located in 
the continental United States and that reported 
separately budgeted R&D expenditures in NSFs FY 
1983 R&D expenditures study. In 1988, these 
institutions accounted for about 1 percent of all 
separately budgeted R&D expenditures at academic 
institutions.^^ They accounted for 0^ percent of all 
science/engineering doctorate degrees awarded in 
1989.^^ All 29 of these institutions were included in 
both the 1988 and 1990 fadlities surveys, and they are 
the subject of this chapter.^^ Of these 29 HBCUs, 22 



HilK Susan T., "Factbook Blacks in Undergraduaie 
Sciencc/Engineenng Education,* Nationat Science Foundation, 
SRS, July 1990 (unpublished paper). 

National Science Foundation, Academic Science/EniancenniL 
R&D Funds: Fiscal Year 1968. NSF 89-326, Washington, DC 
1990. 

^National Science Foundation, Eariv Rcleatc of Summary 
Statistics on Science and E ncneennp Doctorates. 1989. March 
1990. 

^In addition to hese 29 HBCUs, 40 other HBCUs have recently 
been identified by NSF as being invi>lved in S/H research 
These latter institutions were identified ^oo late for inclusion ir 
the current survey, but NSF intends to rc.orescnt them in fui - 
cycles of the study. Although th^ additional HBCUs are 
comparatively large in number, examination of Federal 
obligations data suggests that they collectively may account for 
only 10 to 15 percent of the sponsored research being conducted 
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are public institutions, and 25 are non-doctorate- 
grdniiiig. 

Among the 107 HBCUs, the 29 surveyed institutions 
include ail of the top 12 HBCU recipients of Federal 
R&D support in FY 1988, and they collectively 
account for 81 percent of all FY 1988 Federal 
obligations to HBCUs for R&D.^^ This suggests 
that, although there are many smaller research- 
performing HBCUs that are not represented b the 
current study, most sponsored research at HBCUs i& 
being represented at the surveyed institutions. 

It is important to realize the limitations of such a 
small number of institutions when analyzing these 
data. Large fluctuations for any selected parameter 
may be observed due to relatively small amounts of 
space and small numbers of space-related capital 
projects^ Also, with only 29 institutions in the group, 
it is possible that one or two institutions can 
signiHcantly affect the data as a whole, particularly 
data for a single year or discipline. On the other 
hand, the HBCU data are not subject to the usual 
sampling errors. The data were obtained from all 
HBCUs with reported R&D expenditures in fiscal 
year 1983, and the 1990 survey data were obtained 
from the same group of institutions. Thus, except 
insofar as reporting errors are involved, changes from 
1988 to 1990 must be presumed to be real. 



Amount of Research Space Available 

HBCUs currently report 1.4 million net assignable 
square feet (NASF) of space used for organized 
research in the sciences and engineering up by 
29 percent from 1.1 million in 1988 (Table 20). This 
represents about 1.2 percent of the 116 million R&D 
NASF at all research institutions, up slightly from 
1.0 percent in 1988. Within these HBCUs, 23 percent 
of the total science and engineering NASF is assigned 
for organized research, an increase from 18 percent 
uf total NASF in 1988. The average (mean) amount 
of research space at these 29 institutions is 49,700 
NASF of S/E research space per institution, 
compared to 38,300 square feet in 1988, or an 
increase of about 30 percent. 



at IinCUs For addthonal details about ihcsc institutions, sec 
Appendix \ fTcchnical Notes) 
tH 

National Science Foundation, Federal Support to Universities. 
Colleges, and Selected Nonprofit Institutions Fiscal Year 1^^ . 
NSF 89-325, Washington, DC, 1989, Table B-24 



TaM20 Total wnourU of spao« and amount of WD apAC* 
t)lack ooNagaa and umvaraWaa: i96eandiM0 



mdtx 



1966 



1900 



Tolat S/E tpaoa . 
R&D I 



MMn amount of R&D apaoa par 
R4D apttoa aa a paroant of lolal S/E 



(NASF m thouaandt) 

6.077 6.175 
1.112 1,440 

36 3 49 7 

18% 23% 



Sourca: National Sdanca Rxjndanon. SRS 



The distribution of R&D spa^. across disciplines in 
1990 was similar to the 1988 distribution (Table 21). 
Agriculture had the largest propoition of all 
disciplines for S/E research NASF among HBCUs, 
as was also the case m 1988. However, the 
proportion of the total research space represented by 
agriculture increased markedly from 23 percent 
(259,000 NASF) in 1988 to 30 percent (433,000 
NASF) in 1990, This mcrease (174,000 NASF) 
accounted for over half of the to:al growth in HBCU 
research space from 1988 to 1990. 



Tat>«e2l OWrftMJllon Of raaaarch 
conagas and unh/anRlaa Oy 



at hIatorlcaMy blacK 
1966 «)d 1990 



DIsclpHna 



1066 



1990 



Tola) R&D NASF (in thousands) 



1,112 1.440 
(Ptrcant of total) 



Engmaanng 


14 


12 


Physical sdancas 


16 


13 


Envtronmantal sdancas 


1 


2 


Mathamatlcs 


1 


2 


CcfTtputar ftdanca 


4 


2 


Aortcuttural .t:as 


23 


30 


Biological sdancas .. 


21 


20 


In coNagas and unlvarsltles 


13 


12 


m madlcal schools 


8 


6 


MacHcai adancas 


16 


14 


m conagas and unlvarslt^ 


3 


3 


mmadicai schools 


13 


11 


Psychology. .. . 


1 


1 


Sodal sdancas 


3 


3 


Olhar sdancas. n a c 


<1 


<1 



Note Details may :>ot sum to totals because o( rounding 
Source National Sdtoce Foundation. SRS 
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N'^w Construction 



Repair/Renovation 



In 1986 and 1987, historically black institutions broke 
ground for $71.8 million in new construction projects, 
bvoMng 481,200 square feet of research space 
(Table 22). In 1988 and 1989, new construction 
projects totalling a somewhat lower $55.1 million and 
bvohdng 318,600 square feet of new space were 
initiated This represents a 23*percent reduction in 
new construction expenditures over this two-year 
period, and a 34-percent decrease in square footage 
being developed. Further reductions are planned for 
the 1990-91 period, where only $11.6 million in new 
construcilon involving 82^300 NASF are anticipated. 

Compared to other academic institutions, research 
facility construction activity at HBCUs was extremely 
high during 1986-87. The research space involved in 
construction projects begun in these two year^ alone 
was equivalent to 43 percent of the total research 
space that had been accumulated at HBCUs up to 
that time. The analogous figure for all academic 
institutions was 9 percent (see Chapter 2). The level 
of HBCU research facilities construction in 1988-89, 
while lower than it had been in the previous two 
years, was the equK-nlent of 22 percent of the existing 
HBCU research space and was still much higher than 
the overall national average. No doubt, the very high 
level of construction aaivity at HBCUs in the 1986-89 
period accounts for the previously noted 30-percent 
net increase in HBCU research space from 1988 to 
1990. 



Table 22 Research facimtet construction actlvny at historically 
black colleges and unlversniet ^966-91 





Year of project start 


Index 


1966 
or 
19«7 
(actual) 


1988 
or 
1989 
(actual) 


1990 
or 

1991 
(plan) 


Total cost for R&D components 
mHMons of dollars) 


71 8 


551 


11 6 


Total research NASF (In 
thousands o< square feet) 


461 2 


3186 


623 


NASF as a percent of existing 
RAD space . 


43% 


22% 


6% 



Source National Science Foundation, SRS 



While HBCUs showed a marked decline in new 
construction from 1986-87 to 1988-89, spending for 
facilities repair and renovation remained fairly stable. 
The dollar amo*wt increased from $14.1 million in 
1966-87 to $16ii millioo in 1968-89, and it is projected 
to remain stable ($15.6 million) in 1990-91 (Table 
23). 

The amount of space involved in HBCU repair/ 
renovation projects in 1986-87 ^^as equivaknt to 
12 percent (k their RAD space at tiiat time.. This is 
the same as the overall total for all R&D-peiforming 
academic institutioos. Similarly, the sp<Ke involved in 
projected repair/renovation m 19W-91 (9 percent of 
total R&D space) is also essentially the saffic as the 
all-institution total. In 1968-89, however, 21 percent 
of R&D space at HBCUs was reported to be under 
repair or renovation. This hi^ space figure seems to 
be an anomaly* apparently refleOing the influence of 
specific projects that involved minor repairs or 
renovations affecting large amounts of research space 
(eg., roof repairs at several research buildings). Such 
data fluctuations are inevitable when only a small 
number of institutions are being studied; a single 
large project at one institution can be suflicient to 
cause a noticeable spike in the data. 



Tabte 23. Ret^earch tocNMes repair/renos«llon adtvlly at r^MortcaKy 
black coUeoet and untverUttes' I06e-Ql 





Year of protect st«1 


Inctex 


1966 


1966 


1990 




or 


or 


Of 




1967 


1969 


1991 




(actual) 


(actual) 


(plan) 


Total cost for RSD components 
(In mtUlons of doUart) 


141 


166 


156 


Total retearch NASF (lu 
ttKHJiands of square feet) 


137 1 


30fl4 


1304 


NASF as a percent of existing 
Rao space 


12% 


21% 


9% 



Source National Science Foundation. SRS 



Sources of Funds 

HBCUs, which arc predominantly public and non- 
doctorate-granting, obtained upwards of 80 percent 
of their research facilities construction and repair/ 
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T«M«24 SCKKCM Of hinds for tci*rK«/9nolnMhngrMMrc^fac^ 1066-1091 









Funding kxitcm 
















1966 and 1967 


1966 and 1969 


1000 Mtd 1991 


1966 mnH 1967 


19(6 and 1960 


1900 WKl 1991 




(actual) 


(actual) 


(ptan) 


(aciuaii 


(actual; 










(DoOvBlnmNll 


ons) 






Total 


71 8 


55.1 


116 


141 


16 6 


15.6 


F«d«f«l povtmrmT* 


327 


350 


0.1 


87 


129 


06 




258 


11 5 


11 4 


4.9 


06 


M3 


mvai* donations. 


11 1 


77 


00 


05 


20 


04 


msWutfonal funds 


23 


09 


00 


00 


0.1 


0.0 


Dst>l flrandng 


00 


00 


00 


0.0 


0.0 


03 


Tax-«xsfnp( txxi 3s 


00 


00 


0.0 


00 


0.0 


0.3 


Olh«rd«it)(. . 


00 


00 


00 


UO 


0.0 


0.0 


Oin«f soufCM 


00 


00 


00 


00 


00 


0.0 



Nota Details may not som to totais because of rounding 



Source Natk)nal Science Foundation. SRS 



renovation funding in 1986-89 from government 
sources, as did public non-doctorate-granting 
institutions in general (Table 24). However, during 
this period, the Federal government played a more 
prominent role in funding facilities construction at 
HBCUs (where it accounted for 6^ percent of the 
total) than it Jid for public non-d xrtorate-granting 
institutions in general (6 percent) Conversely, 
state/local government was a less prom'"'^"* funding 
source fc* HBCUs in this period (accounting for 
21 percent of their total construction funding) than 
for public non-doctorate-granting institutions in 
general (where it accounted for 82 percent of the 
total). 

For the 1990-91 period, HBCUs projectcu about the 
same level of construction project funding support 
from state/local government sources as they had 
received in 1988-89 ($11.4 million and $11.5 million, 
respectively), and they projected a large increase in 
stale/local government support for repair/renovation 
projects ($14.3 million in 1990-91, as compared to 
$0.8 million in 1988-89). For both types of activities, 
however, they projected almost no Federal support 
for the 1990-91 period* This may be an anomalous 
data fluctuation. However, the anomaly pertains not 
just to HBCUs but also to the larger group of public 
non-doctorate-granting institutions in general, none 
of which projected any Federal facilities funding 
* port for construction in 1990-91 (see Appendix 
iable 4-2). 



CondEtion and Adequacy of Research 
Facilities 

The reported condition of science and engineering 
research facilities at HBCUs cfianged very little from 
1988 to 1990. The percentage of R&D space ^atcd a > 
being "suitable for use in the most highly developed 
and scientifically sophisticated research in its field" 
declined very slightly, from 36 percent to 31 percent, 
and the percentage assessed as being "effective for 
most purposes but not applicable to [the above] 
category" increased, equally Slightly, from 39 percent 
to 45 percent (Table 25). The amount of R&D space 
assessed as needing limited or major repair/renova- 
tion remained constant at 25 percent. 

Similarly, little change was seen in th? assessed 
adequacy of the amount of R&D space at HBCUs. 
Aggregating ratings across disciplines, 65 percent of 
HBCUs assessed their research space as being 
"adequate" or 'generally adequate" in 1990, as 
compared to 69 percent in 1988. This slight 
difference rep'-esents a change of only one institution. 
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Tal)lt2S Condittnn mvS adequacy of r t M arch tecNmtt H 
histortcaitv MacK coltogM Mid unlvtrsillM. 1968 and 
1900 



Indtx 



19M 



1990 



Tow 

SuMbia for moft highly dtvc4op«d 
«M) Ktonltfk^ iophMH:aM rMMTch . 

€llac(Nt tor moit purpojM 

Raqi-Hng tImMad rtfMtfr or rwwy&Uon 

RaqoMng major mpalr or rarx>vatk)n 

Amount oC rataarch spaca 

Total . . . 

Adaquata 

Gartaratty adaquala 
madaquola .. . . 



(Pw^ o( R&D 
100 100 



These condition and adequacy ratings for HBCUs are 
somewhat more positive than those discussed in 
Chapter S for most other institution categories. Hiis 
is consistent with *iie finding of significant facilities 
construction activity it HBCUs b the 1986-89 period, 
which has created relatively large amounts of 
relatively new research facilities at these institutions. 



36 
39 
18 

7 



31 
45 
18 

7 



(Parcani of instHutlons) 
100 100 



16 
53 
30 



16 
49 

35 



No(a DeUltt may not suni to to(aU bacausa of rounding 
Sourca NallonaJ Sctanc<» Foundation. SRS 
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TECHNICAL NOTES 



This section describes the study methodology, 

• ■a%raM%«aia^ i.aaw Miaavwa.J^ Maiv »r%mm,A^m^y >^%>> 

questionnaire, data collection procedures 
response rates. The discussion includes both the 
original 1988 survey and the current 1990 survey. In 
addition, there is a discussion of the stud/s weighting 
and estimation procedures, of the reliability of the 
survey estimates, and of other considerations the 
reader should bear in mind when interpreting the 
data presented in this report. 

Universe and Sample 

1988 survey. The 1^)88 survey was designed to 
provide estimates for all research-jicrforming 
academic institutions, as defined in NSFf, FY 1983 
Survey oi Scientific and Engineering Expenditures at 
Universities and Colleges.^ The FY 1983 
Expenditures Study universe datafile inciuucd ail 
universities and colleges that offered a master^s or 
doctoral degree in the sciences and engineering 
(S/E), all others that had reported separately 
budgeted S/E research and development (R&D) 
expenditures of $50,000 or more, and all historically 
black colleges and universities (HBCUs) leporting 
any R&D expenditures. This file represented the 
most recent available universe survey of R&D 
expenditures at academic institutions. The file 
contained a total of 566 institutions. 

All historically black colleges and universities in the 
frame were included in the sample with certainty (N 
= 30), and a stratified probability sample of 223 
institutions v as selected from among the remaining 
institutions in the frame. These institutions v^cre first 
stratified by control (public versus private) and 
highest degree awarded in science/engineering 
(dfxtorate-granting versus non-doctoratc-granting). 
A minimum sample size of 25 was set for each of the 
four resulting strata, and the remainmg sample size 
was allocated to trala in proportion to the "size" of 
each stratum. Stratum size was defined as the square 
root of the aggregate R&D expenditures in science 
and engineering of the institutions in the stratum. 
Academically administered Federally Funded 



Although tnis report dcais only with academic insiituiions, the 
study also collected data from samples of nonacademic 
performers of biomedicjl research (see The Starus of 
Biomedical Research Facilities 1988 . Naiional Institutes of 
Health, 1989) 



Research and Development Centers were excluded 
from this *****vc^. 

Within strata, institutions were sampled with 
probability proportionate to size. Again, size was 
defined as the square root of the institution's FY 1983 
R&D expenditures. This design ensired solid 
representation in the sample of each of the four 
analytic strata and heavy representation of the larger 
R&D- performing institutions; at the same lime, it 
also ensured moderate representation of institutions 
with relatively small S/E research programs. 

Following the selection of an initial sample of 253 
institutions, NSF determined that several of the 
sampled institutions were out of the scope of the 
survey. Oul-of-scope institutions included those In 
outlying territories, military academies, and three 
highly specialized institutions considered 
inappropriate, given the nature of their programs. 
With the elimination of these oul-of-scopc cases, the 
final sample size was reduced to 247 institutions, of 
which 29 were HBCUs, and 99 had (or were) medical 
schools. The resulting weighted national total 
represented by this sample is 525 institutions 

The institution sample included all of the 50 largest 
R&D performers and 98 of the top 100. The 
sampled institutions accounted for more than 75 
percent of all academic R&D expenditures in FY 
1983 and at least 70 percent of the R&D spending in 
each major S/E discipline. 

1990 survey. The institution sample for the 1990 
survey was the same as for the 1988 sur\'ey, with the 
following exceptions: 

The sample was updated to reflect recent R&D 
patterns as shown in NSFs FY 1988 R&D 
expenditures study, which collected expenditures data 
for all institutions in the survey frame for the first 
time since FY 1983. School-by-school comparisons 
of these two databases resulted in the identification 
of 12 institutions whose FY 1988 R&D expenditures 
would have given them substantially higher 
probabilities of selection than they had using FY 1983 
expenditures. These 12 institutions were made 
certainty selections for the 1990 survey. Five were 
already in the sample, having been noncertainly 
selections in the 1988 study; the other seven were 
added to the sample for the 1990 survey. 

Between the 1988 and 1990 surveys, cwo minor 
changes occurred within the 1988 sample: one 
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sampled institution merged with another 
(unsamnled) insfiiijiion and ihus bccamc larger, and 
another institution became out of scope when it 
distributed its assets among other institutions in the 
same bit, system. 

These sample changes produced a net increase of 6 
institutions from the 1988 to 1990 surveys: from 247 
to 253 institutions. The universe represented by the 
sample, however, did not change. 

In addition to the changes noted above, an effort was 
made to review and expand the HBCU (historically 
black colleges and universities) component of the 
sample. After receiving information indicating that 
more HBCUs perform S/E research than the 29 that 
were represented in the 1988 survey, NSF undertook 
a telephone survey of all other HBCUs and identified 
an additional 40 with ongoing research. Although 
this information did not become available until 
midway through the 1990 study's data collection 
period, a supplemental sample of 9 of these 40 
institutions was selected, and efforts were made to 
collect questionnaire data from them on an expedited 
basis. 

Only 3 of these institutions were able to respond 
within the study's remaining time frame for data 
collection, and this was determined to be inadequate 
to represent the 40 newly identified HBCU^. 
Therefore, the HBCU sample for the 1990 stud/ 
consists of the same 29 institutions that were 
surveyed in the 1988 study. These 29 institutions 
include all of the top 12 HBCU re .ipients of Federal 
R&D support in FY 1988, and they collectively 
account for 81 percent of all FY 1988 Federal 
obligations to HBCUs for R&D.^ This suggests that, 
although thsre are many smaller research-performing 
HBCUs that are not represented in the current £tudy» 
most sponsored rei:earch at HBCUs 15 being 
represented at the surveyed institutions. 

The Survey Questionnaire 

Prior to the 1988 survey, the National Science 
Foundation developed a draft research facilities 
questionnaire, in consultation with several 
universities and associations. During a workshop 



From Federal Support to Universities. Colleges, and Selected 
Nonprofit Institutions Fiscal Year Vm , National Science 
Foundation, NSF 89-325, iW Table 



with several higher education associations and 

definitions and questionnaire items were revised. 
The questionnaire was then pretested during site 
visits to a group of 22 institutions. NSF and 
contractor personnel met with institutional 
administrators and staff to discuss the definitions, 
questions, and survey procedures. Institutional 
administrators and staff included vice presidents for 
research, directors of sponsored research, facilities 
and budget administrators, institutional research 
directors, science and engineering de^ns, department 
chairs, and principal investigators. Advisory panel 
members also participated in several of the pretest 
site visits. After completion of the pretest phase, 
recommended questionnaire improvements were 
presented to the associations, university 
representatives, and the project's advisory panel, 
prior to implementation in the 1988 survey. 

There was little difference between the 1988 and 1990 
survey questionnaires. Some modifications were 
made to the questionnaire to clarify and emphasize 
key instructions. Additional detail was added to the 
"sources of funds" questions to gather needed 
information on specific private sources. The column 
on toxic waste facilities (Item 3) was condensed to a 
single item as a result of information from 
institutions that such facilities arc generally central 
rather than discipline-specific. Finally, the data for 
main institutions and associated medical schools, 
which were collected on separate questionnaires in 
1988, were combined into one questionnaire for the 
1990 survey. 

The 1990 survey questionnaire requested the 
following information: 

• The total net assignable square feet (NASF) 
of space in science and engineering 
disciplines, and the NASF used for organized 
research; 

■ The amount of research space that is leased 
by the institution and the amount housed in 
temporary facilities; 

■ The condition of research facilities in each 
science/ engineering (S/E) discipline; 

• The adequacy of selected aspects of research 
facilities, by discipline; 



■ The project costs, NASF, and sources of 
funds for re*^a!r/renOY2t!on and new 
construction activities initiated in 1988 and 
1989, and planned for 1990 and 1991; 

■ The status of the institutions relative to the 
cap on tax-exempt bonds (this item is 
applicable to private universities and colleges 
only); and 

■ A narrative description of the institution's 
facilities needs and factors that drive 
facilities costs. 



Data Collection and Response Rates 

In June 1989, a letter from Mr. Erich Bloch, Director, 
NSF, and Dr. James Wyngaardcn, Director, NIH, 
was sent to the president or chancellor of each 
sampled institution, asking them to participate in the 
study and to name a coordinator for the survey. A 
few days following the two-week deadline for 
returning the coordinator identification card, 
telephone followup was conducted with all sampled 
institutions that had not yet identified a survey 
coordinator. Survey materials were mailed to the 
coordinators during late August, with a requested 
rcfurn date of October 16. 1989. Receipt of the 
survey materials was conGrmed by telephone during 
the first Vrcek of September. A letter reminding 
coordinators of the requested return date was sent in 
late September. Nonrcsponse followup was 
conducted between October 16, 1989 and January 31, 
1990. 

After the questionnaires were edited, additional 
followup was conducted to resolve questions or 
problems with the survey responses ("data retrieval"). 
This extensive followup was required because of the 
complexity of ^he instrument. Many unfinished items 
were completed during this data retrieval process. In 
addition, a followup was conducted to resolve 
disparities between 1988 and 1990 responses. Where 
possible, the data retrieval and cross-year review 
were done at the same time. 

After data collection, additional site visits were 
conducted, during which NSF and contractor staff 
members met with survey respondents to discuss the 
questionnaire, interpretation and reliability of the 
data provided, and the survey procedures. The 
purposes of these visits were (1) to obtain 
infoimation about the data provided to assist in the 



analysis of the findings, and (2) to obtain information 
that could be used planning for th? 1992 survey 

The overall response rats for the survey was 94 
percent. As Table A-1 indicates, response rates were 
quite high for all categories. All of the institutional 
categories achieved response rates of over 90 percent. 
Response rates for public and private institutions 
were similar for this survey. Finally, although non- 
doctorate-granting institutions have much less 
researcl. space than doctorate-granting institutions, 
both types of institutions showed a high degree of 
willingness to participate. 



TabtoA'l Academk; rtsMrch fadltttM survey rttponM rates tyy 
type of lr)stnutk>n 1900 



lnstltutk>n type 


Sampte 


Responses 






Number { 


Percent 


Tolai 


253 


^o7 


94 


Doctorate-granting 


176 


166 


94 


Non -doctorate-granting 


77 


71 


92 


Publtc. 


159 


151 


95 


Private 


94 


86 


91 


Mlstork:alty b^ack colleges 








and untversfttes 


29 


29 


100 



Item Nonresponse 

As a resuh of the extensive data retrieval activities 
conducted during the 1990 survey, 89 percent of the 
returned questionnaires ultimately contained 
respondent-provided information for ^ applicable 
questions. Consequently, overall nonresponse rates 
for individual questionnaire items were extremely 
low. For example, question lA on total assigned 
space and total R&D space by S/E discipline had an 
overall item nonresponse rate of only 0.2 percent. 

The highest levels of item nonresponse were obtained 
for question 2 on condition of R&D facilities (1.0 
percent) and question 3 on adequacy of selected 
aspects of R&D facilities (1.1 percent). All other 
questionnaire items had nonresponse rates below 1 
percent. 

Altogether, there were 647 missing values in the 1990 
database, out of a total of 140,179 data elements. 
These missing values were imputed. For questions 1, 
2, and 3, imputations were made primarily on the 
basis of information fiom the sci;oors 1988 
questionnaire. In questions 4, 5, and 6 (on new 
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construction and repair/renovation), all item 
nonrssponsc prcl)!£!ns involved only pMrti^l missing 
data: either the project square footage was reported 
and the project cost was missing, or the reverse. In 
these cases, the missing element of information was 
imputed from the reported element, using 1988 data 
on average cost per square foot either to impute 
missing project cost from reported project square 
feet or to impute in the opposite direction. 



Weighting 

After data collection, sampling weights were created 
for use in preparing national estimates from the data. 
The weighting procedures used were very similar to 
those employed in the 1988 study. The first stage of 
the process was the creation of a base weight for each 
institution. The base weight is the inverse of the 
probability of selecting the institution for the sample. 
Since all the sampled institutions did not participate 
in this study, the base weights were adjusted to 
account for this unit nonresponse. An additional 
adjustment of the weights was made to bring the 
number of estimated institutions into accordance with 
the known number of institutions in various 
categories. For this final "poststratification" 
adjustment, the institutions were classified by Top 
100, Level (Highest Award), Control (Public or 
Private), and Historically Black Colleges and 
Universities. The poststratified weights were used to 
produce the estimates shown in this report. 



Reliability of Survey Estimates 

The findings presented in this report arc based on a 
sample and arc therefore subject to sampling 
variability. Sampling variability arises because not all 
institutions are included in the study. If a different 
sample of institutions had been selected, then ihe 
results might have been somewhat different. The 
standard error of an estimate is a statistic that can be 
used to measure the extent of sampling variability for 
that particular estimate. 

One of the ways that the standard error can be used 
to measure the amount of sampling variability is in 
the construction of confidence intervals. If all 
possible samples were selected and surveyed under 
similar conditions, then the intervals of 2 standard 
errors below the estimates to 2 standard errors above 
the estimates would include t^'* average result of 
these samples in about 95 percent of the c^ses. Since 



only one ^u..^ple is actually selected and surveyed, we 
must estimate the standard error from the sample 
itself. The interval constructed using the estimated 
standard error from the sample is called a 95 percent 
confidence interval. Estimated standard errors for 
1988 and 1990 selected statistics and the difference 
between the years are shown in Table A-2. 

The standard errors for this study were estimated 
using a replication method called the jackknife 
repeated replication method. In essence, the sample 
is divided into 11 replicates, and estimates are 
produced for each replicate. The variability among 
these replicate estimates is then used to estimate the 
standard error. 

This method of variance estimation is particularly 
useful in this study for measuring the fact that a large 
fraction of the sampled institutions from the 1988 
study were also included in the 1990 study. Since 
most of the reports of the institutions between the 
two limes are positively correlated, the estimated 
differences have smaller standard errors than 
independent or uncorrelated samples. The jackknife 
method incorporates this information and produces 
estimates of standard errors that are appropriate for 
this overlapping design. 



Data Considerations and Limitations 

In addition to sampling errors, survey estimates can 
be adversely affected by nonsampling errors. Errors 
of this type include those resulting from reporting 
and processing of data. In this survey, extensive 
followTip with respondents was used to ensure that 
the data were as accurate as possible. This included 
croSvVyear review which verified inconsistencies 
between the current year and 1988. Where 
appropriate (e.g., to correct earlier reporting errors), 
revisions to the 1988 data were made. Thus, 1988 
totals in this report may differ slightly from those in 
the 1988 report. 

Research Square Footage. The definition of 
organized research, as specified in OMB Circular A- 
21 (the form used for calculation of indirect costs) 
was used in this survey. That definition is as follows: 
"Organized research means all research and 
development acdvUies of an institution that are 
separately budgeted and accounted for. It includes: 
(1) Sponsored research means all research and 
development activities that are sponsored by Federal 
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Statistic 


Total 


Doctorate-granting 


Norvdoctorate 


PubUc 


Private 


Total 


Top 100 
mR&D 


aher 


Estimate 


SE 


Estimate 


SE 


Estimate 


SE 


Esttmale 


SE 


Estimate 


SE 


Estimate 


SE 


Estknale 


SE 


Totai rMMTcli sc|uar0 































footaoe fln thousands) 






























1986 1 


12.06? 


1.864 


107.443 


2,004 


80,627 


1,419 


26.815 


2.019 


4,619 


437 


82,384 


1.627 


29.678 


868 


1990 1 


16.327 


4.054 


111,166 


4,092 


81,659 


1.327 


29.508 


3.574 


5.161 


485 


86.880 


3,538 


29.447 


1.591 


Difference 






























(90-68) 


4,265 


3.586 


3.723 


3,659 


1.032 


2,533 


2.693 


3.659 


542 


205 


4.496 


3.026 


-231 


1.365 


Percent ctiange 


4 


3 


3 


3 


1 


a 


10 


10 


12 


5 


5 


4 


-1 


5 


Repalr/rer)ov8tlon cost 






























(doltars in millions) 






























1986-67 


836 


60 


793 


58 


596 


10 


197 


59 


45 


8 


436 


38 


402 


27 


1988^ 


1.010 


265 


979 


264 


483 


12 


496 


259 


30 


15 


699 


266 


311 


18 


Difference 


172 


269 


186 


26/ 


-113 


18 


299 


261 


■15 


22 


263 


265 


-91 


35 


Percent crw>ge 


20 


32 


23 


33 


-19 


3 


152 


155 


33 


38 


60 


61 


-23 


7 


Repalr/refx>vation NASF 






























fin ttvxisands) 






























1986-87 


13,431 


1.306 


12.841 


1.345 


9.124 


304 


3.717 


1,299 


590 


90 


8,745 


1.196 


4.685 


528 


1988-69 


11,449 


576 


10,993 


488 


7,781 


179 


3,212 


464 


456 


229 


8.223 


473 


3.226 


237 


Differef>ce 


■1.982 


1.343 


-1.848 


1.252 


•1.343 


351 


505 


1.276 


-134 


251 


-522 


1.233 


-1.459 


384 


Percent change 


-15 


9 


-14 


9 


-15 


3 


-14 


40 


■23 


40 


-6 


15 


-31 


5 


New constmction cost 






























fdoilars in millions) 






























1966-67 


2.051 


73 


1,868 


72 


1,599 


64 


288 


53 


163 


19 


1.355 


36 


696 


75 


1968-89 


2,464 


128 


2.315 


131 


1.558 


34 


757 


114 


150 


56 


1.727 


108 


36 


62 


Difference 


414 


140 


427 


128 


-41 


83 


469 


127 


-13 


60 


372 


102 


42 


84 


Percent change 


20 


7 


23 


7 


-3 


5 


163 


66 


-8 


36 


27 


7 


6 


12 


New construction NASF 






























(in thousands) 






























1986^7 


9.922 


387 


8,906 


401 


7.261 


215 


1,647 


407 


1,014 


117 


7,344 


223 


2,578 


271 


1988-89 


10.647 


851 


9,840 


776 


6.C73 


86 


3.767 


747 


807 


337 


8.115 


805 


2,532 


153 


Difference 


726 


903 


932 


765 


-1.188 


242 


2.12C 


881 


-207 


366 


771 


772 


-46 


244 


Percent cfiange 


7 


9 


10 


9 


-10 


3 


129 


82 


-20 


35 


10 


10 


-2 


9 
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Statistic 


Condlbon 


Sullat>«efor 
•ophistlcaled researcti 


Effactt\»for 
mostpurpoaes 


rtpalr/renovitton 


Need»nfu4or 
rtpa»r/nooMMk)n 


Estimate 


SE 


Estimate 


SE 


Estlmale 


S.E 


Esttmale 


S.E. 


Amount of rtsoarch spac« 


















(NASF io thousands^ 


















1966 . 


26.793 


836 


41.114 


1.175 


26.264 


646 


17.702 


307 


1990 


30.135 


1.239 


41.072 


1.794 


27.047 


914 


18.073 


963 


Percent ctiange 


12 


3D 


-1 


1 6 


3 


1 5 


2 


^2 


Percent of research soace 


















1966 


24 


6 


37 


5 


23 


4 


16 


3 


1990- 


26 


9 


35 


6 


23 


3 


16 


5 
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and non-Federal agencies and organizations... (2) 
University research means all research and 
development activities that are separately budgeted by 
the institution under an internal application of 
institutional funds.** Space information based on 
0MB Circular A-21 is available at many institutions, 
and that is the reason for using ibe A-21 defmition in 
this study. However, the defmition excludes 
departmental research that is not separately budgeted 
and accounted for. Therefore, research space 
reported on this survey may underestimate total 
research space at some institutions. For example, 
because one of the primary missions of non- 
doctorate> granting institutions is research training 
and instruction, much of the space used for these 
purposes is not "primarily devoted to research" and as 
such may be multi-use space not classified as 
research space."^ When a number of respondents 
were asked to quantify the magnitude of the 
underestimate, niost confirmed that the overall extent 
of the underestimate was less than 10 percent. 

Institutions' facilities recordkeeping systems vary 
considerably. In general, public institutions are more 
likely than private ones to have central computerized 
facilities inventories that allow more accurate 
reporting of square footage data. Larger private 
institutions, however, generally do have such systems, 
often based on space surveys conducted specifically 
for 0MB Circular A-21. Those institutions with 
smaller research programs do not calculate square 
footage for OMB Circular A-21, and arc less likely to 
include estimates of the square footage used for 
organized research in Ihcir records. In such cases, 
the institutions estimated the data for this survey. 
Table A-3 shows the distribution of sources used by 
the institutions to report square footage. The 
percentages sum to more than 100, sine some 
institutions used more than one source in compiling 
the information. 

Capital Projects Involving Research Facilities. 
Relatively few institutions maintain information on 
repair, renovation, and construction projects that 
relate specifically to research facilities. Many capital 
projects involve both research and nonresearch space. 
As a result, institutions had to estimate the 
proportion of a given project that was related to 
research facilities when the project was not 
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Tabt«A-3 Sources of square footage data 1968 and 1990 



Source 


Percent 




19ee 


j <990 


A-21 space survey 


32 


26 


A-21 proportional calculalk>n 

based on R&D salartes arxJ wages 


3 


2 


FadlKles mvenlory based on Facimtes 
Inventory and CtassMcalton Manual 


27 


27 


FaciUtles tnvenlory not baaed on FICM 


28 


30 


Other sources 


27 


30 



Note 'Other sources' kKluc'w] departmental surveys corxhJded 
specmcalty for this study, reviews of unlverstty or coltege 
architectural drawings or plans, and dUtm methods. 



exclusively for research. A guideline for this 
purpose was included in the questionnaire 
instructions as follows: For multi-purpose facilitieSf 
prorate the costs to reflect the proportion of R&D space 
involved in the projects (e.g., if 20 percent of the space 
involved is used for organized research, report 20 
percent of the total project completion costs). 

Some projects, such as whole-building renovations or 
new construction, may take more than one year to 
complete, and other projects may overlap fiscal years. 
Projects were allocated to the year in which 
construction activity began or will begin (e.g., 
groundbreaking). 

Because institutions use different dollar values to 
identify "major projects," this survey established a 
guideline to ensure consistency of reporting. Projects 
with costs of $100,000 or more associated with R&D 
facilities were included. 

Condition and Adequacy of Research Facilities. A 

number of respondents stated that reports of the 
condition of facilities and the adequacy of selected 
aspects of facilities are, by their very nature, 
subjective. Two persons may have different 
assessments of the same facility, or different opinions 
of what is required in order for a facility to be 
suitable for a particular type of research. Despite the 
subjectivity involved, these items do capture an 
overall picture of the current status of facilities. 
Discussions with a number of institutions indicated 
that, for the most part, deans in consultation with 
department chairs reported on the condition and 
adequacy of facilities. A few institutijns indicated 
that they have detailed condition data on a central 
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database. In those cases, the facilities office was able 
t^ respond to these iiCms. 

A small number of institutions indicated that it is 
conceptually difficult to assess the condition of a 
research facility without including instrumentation in 
that assessment. Most respondents, however, 
indicated that they had no such problem, and were 
able to report on the condition of the "bricks anJ 
mortar." 

Cost per Square Foot Data. The study did not 
collect unit cost data for individual construction or 
repair/renovation projects, just the aggregate R&D- 
related costs and the aggregate R&D-related space 
involved in all projects begun during specified 
periods. These aggregates can be combined into 
indices of average cost per square foot, which are 
useful in tracking broad cost trends over ime. 



However, they are of very little practical value as 
guidelines for project planning. By all accounts, unit 
costs for both coastruction and repair/renovation 
projects arc highly variable, depending on the spcdfic 
requirements of the particular project and and on 
many other factors as well (e.g., geographic region of 
the country). Such differences, which are of crucial 
importance in project planning, are obscured in the 
kinds of averages that can be constructed from this 
stud/s data. 

Institution Variability In Research Space 

Both within and between institution categories, 
considerable variation exists in the total amount 
(NASF) oi S/E research space. This variation is 
summarized in Table A-4, which presents weighted 
estimates from the current survey. 



Table A 4 institution variability (ri amount of research space for major instttutton groupings 1 990 



Stat'Stic 


AJt 

Institutions 


Institution type 


Control 


HBCUs 


1 00 largest 
In R&D 


Other 
doctorate- 
granting 


Non- 
doctorate- 
granting 


Private 


Public 


Number of instrtutions 


525 


100 


193 


232 


206 


319 


29 


Mean research NASF 


221.520 


817.000 


152,850 


22.410 


142.720 


272.410 


49.640 


Median research NASF 


51.450 


623.760 


116,520 


16.300 


28,940 


84.800 


29,160 


Distnbution of research NASF 






(percent of jnstituttons) 






Total 


100 


100 


100 


100 


100 


100 


100 


Under 5.000 


10 


0 


3 




10 


10 


7 


5.000-9.999 


8 


0 


3 


14 


11 


6 


10 


10,000-24,999 


15 


0 


2 


34 


25 


9 


28 


25.000^9.999 


15 


0 


10 


23 


16 


13 


10 


50.000-99.999 


12 


0 


27 


6 


9 


14 


28 


100.000-249,999 


14 


7 


33 


2 


13 


16 


17 


250.000-499.999 


13 


27 


21 


0 


7 


16 


0 


500.000-999,999 


7 


39 


0 


0 


7 


8 


0 


1.000.000*1,499.999 


4 


14 


1 


0 


1 


5 


0 


1.500.000-2.599,174 


2 


13 


0 


0 


1 


3 


0 



Source Natiorml Sclerjce Foundation. SRS 
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Public, Doctorate-granting Institutions 





University of Alaska at Fairbanks 


AK 


* 


University of Alabama at Binninghann 


AL 




University cf South Alabama 


AL 




University of Alabama (1990 only) 


AL 




University of Alabama at Huntsville ( 1990 only) 


AL 




Auburn University 


AL 




University of Arkansas at Fayetteville 


AR 




University of Arkansas Medical Sciences Campus 


AR 




University of Arizona 


AZ 




San Diego State University 


CA 




University of California Field Stations 


CA 




University of California at Berkeley 


CA 




University of California at Davis 


CA 




University of California at Irvine 


CA 




University of California at Los Angeles 


CA 




University of California at Riverside 


CA 




University of California at San Diego 


CA 


* 


University of California at San Francisco 


CA 


* 


University of California at Santa Barbara 


CA 




University of California at Santa Cruz 


CA 


m 


Colorado State University 


CO 


m 


University of Colorado - Boulder 


CO 


m 


University of Colorado - Health Science Center 


CO 




University of Colorado - Colorado Springs 


CO 




University of Colorado - Denver 


CO 


* 


University of Connecticut 


CT 




University of Delaware 


DE 


* 


Florida State University 


FL 




University of Florida 


FL 




Medical College of Georgia 


GA 




University of Georgia 


GA 




Georgia Institute of Technology 


GA 




University of Hawaii at Manoa 


HI 




Iowa State University of Science and Technologv 


lA 




University of Iowa 


lA 




University of Idaho 


ID 




Southern Illinois University at Carbondale 


IL 




University of Illinois at Urbana 


IL 




University of Illinois at Chicago 


IL 




Indiana University 


IN 


* 


Purdue University 


IN 


* 


Kansas State University 


KS 




University of Kansas 


KS 




University of Kentucky 


KY 




Louisiana State University 


LA 
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University of Southwestern Louisiana LA 

* University of Massachusetts at Amherst MA 

* I Jniversity of Maryland Baltimore Professional Schools MD 

* University of Maryland Bahimore County MD 

* University of Maryland at College Park MD 
Univer' ;ty of Maine at Orono ME 

* ? ^' higan State University Ml 

* Wayne State University MI 

* University of Michigan - Ann Arbor MI 

* University of Minneso..a MN 
University of Missouri System Office (1988 only) MO 

* University of Missouri at Columbia MO 

* Mississippi State University MS 
University of Southern Mississippi MS 
University of Mississippi MS 
Montana State University MT 
East Carolina University NC 

* North Carolina State University at Raleigh NC 

* University of North Carolin i at Chapel Hill NC 
University of North Dakota ND 

* University of Nebraska at Lincoln NE 
University of Nebraska Medical Center at Omaha NE 
University of New Hampshire NH 

* Rutgers, the State University of New Jersey NJ 
New Mexico Institute of Mining and Technology NM 

* New Mexico State University NM 

* University of New Mexico NM 
SUNY Health Sciences Center at Brooklyn NY 
SUNY at Binghamton NY 
SUNY Health Sciences Center at Syracuse NY 

* SUNY at Buffalo NY 

* SUN Y at Stony Brook NY 
I niversity of Nevada at Reno N V 
Cleveland State University OH 
Northeast Ohio Un versity College of Medicine OH 

* Ohio State University OH 
Ohio University OH 

* University of Cincinnati OH 
Wright State University OH 
University of Akron OH 
Oklahoma State University OK 

* University of Oklahoma OK 

* Oregon State University OR 

* Pennsylvania State University PA 

* University of Pittsburgh PA 
University of Rhode Inland RI 

* Clemson University SC 
Medical University of South Carolina SC 



*Top 100 m R&D 



ERIC 



SO 

B-4 



Univcisity of TciiiicSSec Cciucr fur Kcaiih Sciences IIN 

Lamar University TX 

Texas A & M University TX 

Texas Tech University TX 

* University of Texas System Cancer Center TX 

* University of Texas at Austin TX 
University of Texas Health Sciences Center at San Antonio TX 

* University of Texas Health Sciences Center at Dallas TX 
University of Texas at El Paso TX 
University of Texas Medical Branch at Galveston TX 

* University of Utah UT 

* Utah State University IJT 

* Virginia Commonwealth University VA 

* University of Virginia VA 

* Virginia Polytechnic Institute & State University VA 
University of Vermont and State Agricultural College VT 

* University of Washington WA 

* Washington State University WA 

* University of Wisconsin at Madison WI 
Univeisity of Wisconsin at Milwaukee WI 
West Virginia University WV 
University of Wyoming WY 



Private^ Doctorate-granting Institutions 

* California Institute of Technology CA 
Loma Linda University CA 

* Stanford University CA 

* University of Southern California CA 
Claremont Graduate School CA 

* Yale University CT 
George Washington University DC 

* Georgetown University DC 
Howard University DC 
Nova University FL 

* University of Miami FL 
Atlanta Uni\ crsity (1988 only) OA 
Clark Atlanta (1990) OA 

* Emory University GA 
Mercer University GA 
Morehouse School of Medicine GA 
Illinois Institute of Technology IL 

* Northwestern University IL 

* University of Chicago IL 
University of Notre Dame IN 

* Tulane University LA 
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Boston College MA 

Boston University MA 

Brandeis University MA 

* Harvard University MA 

* Massachusetts Institute of Terhnology MA 

* Tufts University MA 

* Woods Hole Oceanographic Institute MA 
Worcester Polytechnic Institute MA 

* Johns Hopkins University MD 
Washington University MO 
St. Louis University MO 
Albany Medical College NY 

* Duke University NC 
Wake Forest University (1990 only) NC 
Dartmouth College NH 

* Princeton University NJ 

* Columbia University Main Division NY 
New York Medical College NY 

* New York University N\' 
Polytechnic University NY 
Rensselaer Polytechnic Institute NY 

* Rockefeller University NY 
St. John's University NY 

* University of Rochester NY 

* Yeshiva University NY 

* SUNY Mt. Sinai School of Medicine NY 

* Cornell University NY 
Syracuse University NY 

* Case Western Reserve University OH 
University of Dayton OH 

* Carnegie-Mellon University PA 
Hannemann University PA 
Thomas Jefferson University PA 

* University of Pennsylvania PA 
P;owh University RI 
Meharry Medical College TN 

* Vanderbilt TJniversity TN 
Southern Methodist University TX 
Texas Christian University TX 

* Baylor College of Medicine TX 
Marquette University WI 
Medical College of Wisconsin WI 
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tmbiic, N'on-doctorate-granting Institutions 



Alabama A & M University AL 

University of Arkansas at Pine Bluff AR 

Ark' State University AR 

California State University at Chico CA 

San Francisco State University CA 

California State University at Fuilerton CA 

San Jose State University CA 

University of the District of Columbia DC 

Ploiida A & M University FL 

University of West Florida FL 

Albany State College GA 

Western Illinoi*^ University IL 

Kentucky State University KY 

Murray State University KY 

Grambling Suie University LA 

McNeese State University LA 

Southern University and A & M College LA 

Southeastern Massachusetts University MA 

University of Massachusetts at Boston MA 

Morgan State University MD 

University of Maryland Eastern Shore MD 

Eastern Michigan University MI 

Moorhead State University MN 

Jackson State University MS 

Mississippi Valley State University MS 

Alcorn State University MS 

North Carolina Agricultural and Technical Slate University NC 

North Carolina Central University NC 

University of North Carolina at Charlotte NC 

SUNY Brooklyn CoUege NY 

SUNY CoUege at Buffalo NY 

SUNY College at New Paltz NY 

University of Nevada at Las Vegas NV 
Youngstown Sta^^i University 

Lincoln University PA 

Edinboro University PA 

South Carolina State College SC 

Tennessee State University TN 

Southwest Texas State University TX 

Prairie View A & M University TX 

University of Houston at Clear Lake TX 

Texas Southern University TX 

James Madison University VA 

Virginia State University VA 

Norfolk State University VA 
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Private, Non-dc>ctorate-granting institutions 



Tuskegee University AL 

Harvey Mudd College CA 

Pomona College CA 

Occidental College CA 

Quinnipac College ( 1990 only) CA 

Colorado College CO 

Gallaudet University DC 

Rollins CoUege FL 

Lake Forest College IL 

Drake University lA 

Gr inn ell College L\ 

Dillard University LA 

Wellesley College MA 

Willi!ams College MA 

Wentworth institute of Technology MA 

Augsburg College MN 

C etonCoMege( 1990 only) MN 

C isius College NY 

Barn-^rd College NY 

Va>^s . t:ollege NY 

Xa^ier University OH 

Pacific University OR 

^Jniversity of Portland ( 1990 only) OR 

FraMldiii and Marshall College ( 1990 only) PA 

Havei lord College PA 

Saint Joseph's University PA 

Swarthmore Coviege PA 

Fisk University TN 

Middlebury College VT 

WaUa Walla College WA 

Luv/rence University WI 

Mi^^aukee School of Engineering WI 



Historically Black Colleges and Universities 



Alabama A&M University 


AL 


Tuskegee University 


AL 


University of Arkansas at Pine Bluf f 


AR 


Howard University 


DC 


University of the District of Columbia 


DC 


Florida A&M University 


FL 


Albany State University 


GA 


Atlanta Univerufy (1988 only) 


GA 


Clark Mlanta (1990 only) 


GA 


Morehouse S:hool of Medicine 


GA 


KentLcky State University 


KY 
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Dillard Univerf^ity 

Grambling State University 

Southern University and A&M College 

Morgan State University 

University of Maryland-Eastern Shore 

Alcorn State University 

Jackson State University 

Mississippi Valley State University 

North Carolina Ag and Tech University 

North Carolina Central University 

Lincoln University 

South Carolina State College 

Tennessee State University 

Fisk University 

Meharry Medical College 

Prairie View A&M University 

Texas Southern University 

Virginia State University 

Norfolk State University 



APPENDrX C 
SURVEY QUESTIONNAIRE 
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NSFForm: 1264(8-89) 



0MB #3145-0101 
Expires 2/29/90 



1989-90 SURVEY OF SCIENTIFIC AND ENGINEERING R&D FACIUTIES I 
AT COLLEGES AND UNIVERSITIES I 



National Science Foundation 
National Institutes of HeaKh 



Acting out of concerns raised by the academic community, Congress directed the National Science Foundation to collect and 
analyze data on the availability, condition, need, cost, and funding sources of science and engineering research and development 
facilities at colleges ?nd universities and to report to the Congress every two years This survey is being conducted in response to 
that requirement Institutions are requested to return the completed survey to- 

WESTAT, INC. 
1650 Research Blvd 
RockviHe, MD 2C850 

This information is solicited under the authority of the National Science Foundation Act of 1950, as amended. All information you 
provide wiJl be used for statistical purposes only Your response is entirely voluntary and your failure to provide some or all of the 
information will in no way adversely affect your institution Where exact data are not available, estimates are acceptable. Your 
estimates will be better than ours 

We requested that the president or chancellor of your institution designate an individual to coordinate data collection for this su'^^ey 
The name, title, and address of that person appear below, please correct the label if any of the information is incorrect 



LABEL 



If oomeone other than tne person hsted above completes this questionnaire, please provide the follov^^ng information 

Name Title/Department Telephone No. and ext. 



This form should be returned by October 16, 1989. Your cooperation in returning the survey questionnaire promptly is very 
important. If you have any questions regarding this survey, please contact Ms Terne Squadere at Westat's toll-free number 800- 
937-8281 , or contact Ms. Judith Coakley of NSF at 202-634-4673 

It is estimated that the response to this survey will require an average of 40 hours If you wish to comment on this burden, please 
contact Hetme ' Fleming at (202) 357-9520. 

How many person hours were required to complwte this form'? 
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DEFINITIONS AND GUIDELINES 



RESEARCH AND DEVELOPMENT (R&D) 

R&D for purposes of this survey refers to 'organized research' as defiried in Section B.1.b of 0M6 Ctrcuiar A-21 (revised). 
'Organized research means all nsearch and d%v0lopm^r^ activities of an institution that are saparataly budgatad and 
accounted for. It includes: (1 ) Sponsored research means alt research and davalopment acttvitias that are sponsored 
by Federal and nofhfederai agerKies and organizations.,, (2) University research means all research and development 
activities that are separately budgeted by the institution under an internal application of institutional furnis' 

This definition of R&D does not include depanmentat research that is not separately budgeted. Note that sponsored 
research may be funded by govemment. foundation, corporate, university or other sources. 

R&D FACILITIES 

Using the definition of R&D above, 'R&D faoiities' refers to the physical piant (e.g.. 'bricks and mortat,' research vessels) m 
which organized R&D activities take place, including buikjing infrastructure (power, HVAC. etc.), fixed equipment (bervches, 
fume hoods, etc.), and non-fixed equipment costing over $1 milion. Non-fixed equipment costing less than $1 million Is 
not included; these data are gathered in a separate NSF/NIH survey. 

Be sure to report ail R&D facilities that are administered by the institution, including facilities (hat are leased or rented by the 
institution, facilities at branch campus, agricultural expenment stations, field and mobile laboratones, etc. Do not include 
faalities that have been designated as Federally-funded R&D Centers (e.g., Brookhaven, Kitt Peak, Fermi, etc.), and do not 
include faoiities that are used by facult/ but are not actually aummtstered by the institution (e.g., research space at VA or 
other non-university hospitals) 

R&D SPACE 

R&D space refers to the net assignaole square feet (NASF) of space m R&D facilities, wrthin whrh organised R&D aaivities 
take place. Specific examples of R&D facilities are 

■ research laboratories. 

■ controlled environment space such as clean or white rooms, 

■ technical support space such as carpenter and machine shops, 

■ animal quarters including animal production colonies, holding rooms, isolation and germ-free rooms, 
fi faculty or staff offices, to tne exidnt tney are used for RSD. 

• department libraries, to the extern they are used for R&D, and 

■ fixed (built-in) equipment such as fume hoods and benches. 

Do not Include central libraries or central academic computing renters 

For multi'purpose space such as faculty offices, prorate the space (NASF) to reflect the proportion of 'jse devoted to 
organized R&D activity. For example, if a room or building is devoted to R&D activit; approximately 40% of the time, count 
40% of the NASF as R&D space. 

REPAIR/RENOVATION AND NEW CONSTRUCTION 

Report repair/rerx>vatfon projects (repa.r of deteriorated condition, capital improvement, conversion, etc.) and new 
construction projects (addition to an existir>g buikjing, new building) involving R&D facilities. Include only those projects that 
involve total project costs associated with R&D facilities or $100,000 or more. 

For multi«purpose facilities, prorate the cost to reflect the proportion of R&D space involved in the project (e g , if 20% of 
the space involved is used for organized research, report 20% of the total projea completion costs) 

For multi-year projects, allocate the entire project completion cost (planning, construction, fixed equipment) to the fiscal 
year in which the construaion activity actually began or is expected to begin (e.g., groundbreaking). 

DO NOT indude projects that involve only central infrastructure systems such as central chillers, or steam or power plantt. 
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SCIENCE AND ENGINEERING DISCIPLINES 



In order to facilrfata comparison of data collected in this survey with that of other NSF and NIH survey data, we request thai you 
provide the infornnation in the acadenntc disaplms listed below. A crosswalk of NSF disciplines and NCES program classification 
codes appears at the end of this question -^aire. Use your best )udgnr>ent m reporting fields that aoss over disciplir^e categories 
used in this survey. If you are unable to report separately the data for academic programs, please report the combined data as 
Other sciences, n.e.c/ aruj Indicate what disciplines they represent. 

Engineering 
Physical Sciences 
Environnriental Sciences 
Mathenrtatical Sciences 
Cc«nputer Sciences 
Agricultural Sciences 
Biologicel Sciences 
Medical Sciences 
Psychology 
Social Sciences 

Other Sciences, n.e.c. (not elsewhere classified) 

NOT INCLUDED in this survey are law. business administration/manaoenent (except 
economics), humanities, history, the arts, or education (except educational Dsychoiogy). 

See the NSF-NCES Crosswalk at the end of the questionnaire for additional details ot\ classification of fields 
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ITEM 1A. PRESENT AVAILABIUTY OF R&D FACILITIES 
IN THE SCIENCES AND ENGINEERING, BY DISCIPLINE 



In column 1 below, please report the total net assignable square feet (NASF) assigned to science and engineering (S/E) 
disciplines at your institution. The totals should include all space assigned to th»^ disciplines or departments within the 
disciplines, including departmental and faculty offices, conference and seminar ;ooms, researci space, and instructional 
space. Include space leased by your institution. 

In column 2, report net assignable square feet devoted to R&D in S/E dssciphnes, using the 0MB A'21 definition of 
orgsnized research provided on page 2. include space teased by your institution. 



Disciplines 


Total NASF 


NASF Used 
For R&D 


S/E FACILrriES 
TOTAL 






EnQineerina 






Physical Sciences 






EnvircnmantsI Sciences 






Mathematics 






Computer Science 






Aqricultural Sciences 






Siologtcal Sciences 

Other than medical school 






Biological Sciencea 

Medical school 






Medical Sciences 

Other than medical school 






Medical Scljncea 

Medical school 






Psvcholoov 






Social Sciences 






Other Sciences, n.e.c. 







Please speafy below the disciplines included in 'Other sciences, nee" 
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ITEM IB: LEASED R&D SPACE 



Please indicate the net assignable square feet of R&D space reported in Item 1 A which is leased by your institution 



NASF leased R&D space 



HEMIC: TEMPORARY R&D FACILITIES 



Please indicate the net assignable square feet of R&D space reported m Item 1A which is housed in facilities such as trailers, 
quonset huts and other temporary build:ngs 



NASF temporary R&D factlities 



ITEM ID: SOURCE OF SQUARE FOOTAGE DATA 



Please indicate the source and year of data on square feet of R&D space 



□ 


A-21 space survey 


YEAR 


□ 


A-21 proportional calculation based on 






R&D salaries and wages 


YEAR 


□ 


Faalrties inventory based on Facilities Inventory and 






Classification Manual (old HEGIS codes) . .. . 


YEAR 


□ 


Faalrties inventory NOT based on Facilities Inventory and 






Classification Manual (old HEGiS codes) 


YEAR 


□ 


Other (specify) 


YEAR 
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ITEM 2. PRESENT CONDITION OF RESEARCH AND DEVELOPMENT FACILITIES 



Piease indicate the percentage of R&D space reported in Item 1 A that falls into each category (A through 0) defined below 

■ Provide ratings only for those disciplines for which you reported organized research space in Item 1 A 
• Rate the condition of facilities based on the type of research currently conducted in the facility. 

■ Oo not include non-fixed research instrumentation costing less than $1 million in your consideration of the status of 
research facilities in S/E disciplines. 



A - suitable for use in the most highly developed and soentificaity sophisticated research m its field 

B - effective for most purposes but not applicable to category A 

C - effective for some purposes but in need of limited renovation or repair 

D - requinng major repair or renovation to be used effectively 



Engineering 



Physical Sciences 



Environmental Sciences 



Mathematics 



A 


% 


A 


% 


A 


% 


A 


% 


B 


% 


B 


^/ 

0 


B 


% 


B 


% 


C 


% 


C 


% 


C 


% 


C 


% 


D 


% 


D 


% 


D 


% 


D 


% 


TOTAL 


100 % 


TOTAL 


100 % 


TOTAL 


100 % 


TOTAL 


100 % 


Computer Science 

A % 


Agricultural Sciences 

A % 


Biological Sciences 

Other than medicai school 
A % 


Biological Science 

Medical school 
A % 


8 


% 


B 


% 


B 


% 


B 


% 


C 


% 


C 


% 


C 


% 


C 


% 


D 


% 


D 


% 


0 


% 


D 


% 


TOTAL 


100 % 




100 ^0 


TOTAL 


100 % 


TOTAL 


100 % 


Medical Sciences 

Other than medical school 
A % 




Medical Sciences 

Medtcal school 

A % 




Psychotogy 
A 


% 




B 


% 




B % 




B 


% 




C 


% 




C % 




C 


% 




D 


% 




D % 




D 


% 




TOTAL 


100 % 




TOTAL 100 % 




TOTAL 


100 % 





Socia' Sciences 



Other Sciences, n.e.c. 



A 
B 
C 
D 

TOTAL 



% 

% 

% 

100 % 



A 
B 

C 
D 

TOTAL 



_% 
% 



% 

100 % 
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ITEM 3: ADEQUACY OF SELECTED ASPECTC OF R&D FACILITIES 



Piease rate the adequacy of your R&D facilitiss to support your current researcn program in terms of the aspeas of the facidties indicated 
^ each cciumn heading. Assign ratings as follows 

1 " Adequate sufficient to support aii the needs of your research \n the dicapdne 

2 - Generally adequate suffiaent to support most research needs in the discipline, but may have some limitations 

3 ~ Inadequate - not sufficient to support the needs f your research in the discipline 

4 - Nonexistent, but needed 

5 - Inapplicable or not needed 



Provide ratings only for those disciplines for which you reported organized research space m Item 1 A 
Provide an overall rat<ng for toxic waste disposal below. 



S/E Discipline 


Adequacy of 
Amount of 
R&D Space 


Data 

Communication 
Systems 


Power 
Systems 


Building 
HVAC* 


Air 

decontamipstion 
(e.g., fume hoods) 


Enqineennq 













Physical Sciences 












Environmental 
Sciences 












Mathematics 












Computer Science 












Agricultural 
Sciences 












Bioiogical Sciences 

Oiner inan m«diai} scnoo^ 












Biological Sciences 

Medical scfKxX 












Medical Sciences 

Other man meoicai school 












Medical Sciences 

Medical schoot 












Psv^hoioqy 












Social Science* 












Other Sciences n.e.c. 













*HVAC - heating, ventilation, and air conditioning 



Toxic Waste Disposal: 

NOTE: The assessment of facilities for toxic wast** disposal should be made by your institution's bio-safety 
officer, and snoukJ focus on buildings (facilities) and not movable equipment or process 
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ITEM4A. R&D i-ACILITIES PROJECTS: FY 1988 



Please provide the project completion costs (in thousands) for repair/renovation and new construction of R&D faciiitits on which 
construction was started (e g . groundbreaking) during your institution's Fiscal Yeir 1988. Provide an estimate of the R&D space 
<net assignable square footage) involved. 

• Report only costs and square feet associated with space used for R&D. prorat«ng the pro)ects as necessary 
■ Report only projeas with costs associated with R&D facilities of $100,000 or nnore 

• Do not include projects involving only campus-wide infrastructure, e g . central chillers, or steam or power plants 



Disciplines 


Repair/Renovation 


New Construction 


R&D*related 
Project Coat 
(in thousands) 


R&D 

NASF 


R&D*related 
Project Coat 

(in thotiands) 


R&D 
NASF 


S/E R&D FAClLrriES j 

i 

TOTAL 1 








Enqineerinq 










Physical Sciences 










Environmental Sciences 










Mathematics 










Computer Science 










AqricuHural Sciences 










Biological Sciences 

Other than medical school 


1 

1 
» 

! 




Biological Sciences 

Medical school 








Medical Sciences 

Other than medtcal school 










Medical Sciences 

Medical school 










PSYCholOQY 










Social Sciences 










Other Sciences. n,e,c, 
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ITEM 4B. SOURCES OF FUNDING FOR B&O FACILITIES 
PROJECTS: FY 1988 



Please indicate the planned sources of funding for the permanent financing of the total proiect costs tor S/E R&O facilities hsted m 
the first row of Item 4A (previous page) by reporting the percentage of funding in each catego'y 



Sourcts 


Rtpair/Rtnovation 


New Construction 




Total = 100% 


Total = 100% 


Federal aovernmerrt 






State/loctI QOvemment 






Private donation 
CorDorationt 






Foundations 






Inaividuals 






Other Diivate 






Institutional funds (operating funds, 
endowments, indirect cost recoverv etc ) 






Debt Financing 

Tax-exemot bonds 






Other debt 






Other* 







*Please specify the "other funding sources " belo^ 



,^5 

er|c 9 



ITEM 5A. R&D FACILITIES PROJECTS: FY 1989 



construction was started (e.g , groundbreaking) during your institution's Fiecil Year 1989 Provide an estimate of the RiO space 
net assignable square footage) involved 

m Report only costs and square feet associated with space used for R&D. prorating the projects as necessary 
■ Report only projects with costs associated wrtfi R&D facilities of $100,000 or more 

a Do not include projects involving only campus-wide infrastructure, e g , central chillers, or sieann or power plants 



Disciplines 


Repair/Renovation 


New Construction 


R&D-related 
Project Cost 

(intfiousands) 


R&D 
NASF 


R&D*related 
Project Cost 
(in tfiousands) 


R&D 
NASF 


S/E R&D FACILITIES 
TOTAL 










Enaineerina 










Pfivsical Sciences 










Environmental Sciences 










Mathematics 




















Aaricultural Sciences 










Biological Sciences 

Other than medical school 






1 




Biological Sciences 

Medical school 










Medical Sciences 

Other than medical school 










Medical Sciences 

Medical school 










PsYclioloav 










Social Sciences 










Other Sciences^ n.e.c. 
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ITEM 5B. SOURCES OF FUNDING FOR R&D FACILITIES 
PROJECTS: FY 1 Sit 



Please indicate the planned sources of funding tor the permanent financing of the total project costs for S/E R&O facilKies listed in 
the first row of Item 5A (previous page) by reponing the percentage of funding in each category. 



Sourcts 


Rapair/Ranovatlon 


Naw Conatruction 




Total = 100% 


lotal « 100% 


Federal Qovtmm«nt 






Statt/local oov^mment 






Privata donation 
Coroorationa 






Foundationa 






Individuata 






Othar Drivata 






Inatitutional funda {oparattng funds, 
endowmtnts. indirect cost recovery, etc ) 






Dabt Financing 

Tax-axamot bonds 






Other debt 






Other* 







'Please specify the "other funding sources" below: 
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ITEM 6A. PLANNED R&D FACIUTIES PROJECTS: 
FV19S0AND1S91 



Please provKde the project completion coete (m thoui^ands) for repair/renovation end conttructlon of R&D facilHiee on whk:h 
construction wiil be started (e.g.. groundbreaking) during your inentution's Fiscal Year* 1990 and 1991. Provide an estimate of the 
R&D space (net assignable square footage) involved. 

m Report only costs and square feet associated with space used for R40, prora:ing the projects as necessary. 
m Report only profocts wrth costs asaociated wtth R4D facilities of SIOO.CXX) or nrKxe. 

■ Do not indude prefects involving or>ly campus-wide infrastructure, e.g., central chillers, or steam or power plants. 



Disciplines 


Repair/Renovation 


New Construction 


R&D*related 
Project Cost 
(in thousands) 


R&D 
NASF 


R&D-related 
Project Cost 
(\n thousands) 


RAD 

IIASF 


S/E R&D FACILITIES 
TOTA'. 










Enoineerina 










Phvsical Sciences 










Environmental Sciences 










Mathematics 










Comouter Science 










Aaricultural Sciences 










Biological Sciences 

Othtr than medical school 










Biological Sciences 

Medical school 










Medical Sciences 

Other than medical school 










Medical Sciences 

Medical school 










PsvcholoQv 










Social Sciences 










Other Sciences, n.e.c. 
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ITEM 6B. SOURCES OF FUNDING FOR PLANNED R&D 
FACIUTIES PROJECTS: FY 1990 AND 1991 



Pleas* indicate the planned sources of funding for ttie permanent financing of the total project costs for 8/E RAD facilities 
projects listed in the first row of Item 6A (previous page) by reporting the percentage of funding to t)e otHained from each source. 



Sourest 


Rapair/Ranovation 


Naw Conatruction 




Total » 100% 


Total . 100% 


Ftderat aov«mmtnt 






Statfi/local aov«mm»nt 






PHvatt donation 
Coroorations 






Foundations 






individuals 






Othsf orivata 






Institutional funda (opsrsting funds, 
enctowmami. indirtct cost rtcovarv. etc \ 






Dabt Financing 

Tax-axamot bonda 






Othar dabt 






Othar* 







'Please specify the 'other funding sources' below: 
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ITEM 7: UMIT ON TAX-EXEMPT BONDS 



(APPLICABLE TO PRIVATE COLLEGES AND UNIVERSmES ONLY) 

Recent tax reform legtslation established a limit on tax-exempt bonds of $150 million per private college or university. Has your 
instrtutton reached the limit on tax-exempt bonds? 

□ Yes 

Q No, but expect to within next two ^scai years 

Q No, arxj do not expect to within next two fiscal years 

Q Not applicable (i.e., public institution) 



ITEM 8: RESEARCH FACIUTIES ISSUES 



Please use the remai.^tng space to discuss the following research faolities related issues: 

1. the significance for your institution of possibly inaeasing the use allowance for faolities or a shift to 
depreciation as a possiole means to finance research fadlitiet. 

2. needs related to campus-vvide facilities (e.g., for toxic waste storage/disposal, animal quarters, etc.) cr 
systems (e.g., utilities, data communications) that support research. 

3. the extent to which repair/renovatton and construction protects are driven by regulatory chariges, the type of 
projects most often initiated as a result of such changes, and the extent to which these changes impact 
projea costs. 
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CROSSWALK BETWEEN NSF DISCIPLINE CODES AND 
THE NCES CLASSIFICATION OF INSTRUCTIONAL PROGRAMS 



The following set of discipline codes is used to categorize science and engineering departments in the Survey of Science 
and Engineering Research Facilities. Rf/presentative department names are shown under each of the discipline codes. 



ENQlNgEWWO 

'01 AEROSPACE ENGiNEERNQ 

08 AEROSPACE, AERONAUTtCAU AND ASTRONAUDCAL ENGiNEERlNO 

' 32 ^GRtCULTURAL ENOlNCERW>IO 

' 4 03 AGRICULTURAL ENGINEERlNli 



PHYSICAL aatHCtt 



ASTRONOMY 

40 00 ASTRONOMY 

40 03 ASTROPHYSICS 

40 Ot PLANETARY 30ENCE 



*03 SiOMEOCAL ENGINEERMQ 

'4 06 BCENOWEERWM AND BIOMEOtCAL ENGINEERING 

'04 CHEMICAL ENGtNEERmO 

03 0600 WOOOSOENCES 

* 4 07 CHEMCAL ENGINEERING 

^OS C;V1L ENGINEERWO 

34 02 ARCHfTECTURE 
' 4 04 ARCMITECTURAL ENGINEERING 

'4C^ CML ENQMEERMG 

4 ^ 4 E^A/IRONMENTAL HEALTH ENGINEERING 

- 36 £u£CTRK>L ENGINEERMQ 

UOO COMPUTER ENQINEERmO 

^410 ElECTWCAl, ELECTRONICS, AND COMMUNICATIONS ENGINEERING 

' 4 1002 MICROELECmONC ENGINEERING 

107 ENGINEERING SOENCE 

'4 12 ENG4NEERMQ PHYSICS 

'4 13 ENOMEERMQ SOENCE 

108 NOUSTRtAL ENGINEERMQ /MANAGEMENT SCIENCE 
'417 INOUSTRML ENGINEERING 

1 4 27 SYSTEMS ENOINEERINQ 

XOe SYSTEMS SOENCE 

'39 MECHANICAL ENGHCEmO 

'4 11 ENOINEERMQ MECHANICS 

'419 MECHANICAL ENGINEERING 

C METALLURGICAL AND MATERULS ENGlNEtntNG 
'4 06 CERAMC ENQMEERmQ 

M ' 8 MATERUtS ENGINEERNQ 

1 4 20 METALLUR6W>L ENGINEERING 

40 0701 METAaURQY 

* ' 1 MINING ENGiNEEf«NQ 

1 4 1 S GEOLOGICAL ENGINEERING 

M 16 GEOPHYSCAL ENGINEERING 

14 21 MIMNG AND MINERAL ENGINEERING 



202 



CHEMISTRY 

40 00 CHEMISTRY 



PHYSICS 
40.06 



PHYSICS 



204 PHYSX>L SCIENCES, N E.C 

40 01 PHYSICAL SOENCEl GENERAL 

40 0766 MISCELLANEOUS PHYSOU. SCH^NCES. OT>lER 

40.066 PHYSICAL SOENCEl OTHER 

EMVIWOWiltlfTALfatMCIl 

301 ATMOSPHERC 90ENCCS 

40.4 ATM08PHERC SCIENCES AND METEROLOGY 

302 GEOSCtENCES 

14 26 SUn^cYINQ AND MAPPING SOENCES 

40 06 GEOLOGICAL SOENCES 

40 0703 EARTH SOENCES 

zaa OCEANOGRAPHY 

260607 MARME BIOLOGY 

40 0702 OCEANOGRAPHY 

304 ENVIRONMENTAL SCIENCES. NEC 

MATWCk'ATICAL tClENCCS 

40S MATHEMATICS ANO APPUEO MATHEMATICS 

06 1308 OPERATIONS RESEARCH ^OUANTTTTVE METrOOS) 

27 01 MATHEMATICS, GENERAL 

zy 03 APPUEO MATHEMATICS 

27 04 PURE MATHEMATICS 

27 96 MATHEMATICS, OTHER 

» 01 MATHEMATICS ANO COMPUTER _c ENCE 

403 STATISTICS 

27 08 ACTUARUkL SOENCES 

27 06 STATISTICS 



1 1 2 NUCLEAR ENGINEERMO 

14 23 NUCLEAR ENOINEERINQ 
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ERLC 



PETROLEUM ENGMEERMQ 

' 4 2S PETROLEUM ENGINEERNQ 



'U ENGlNEERlNO, N E C. 



u 01 



ENOMEERMQ. GENERAL 



401 COMPUTER SOENCE 

06 12 MANAGEMENT IN^0RMATX3N SYSTEMS 

1 1 OOMPUTER AND INFORMAT)ON SOENCE S, GENERAL 

3a06 IMA3INQ SOENCE 

A0R<CULnmAL6Clil<CItltttALK)tttAN0WI 

901 AORKniLTUllALaClffNCfa 



1422 


NAVAL ARCMTECTURE AND MARINE ENGINEERING 


08 01 


AORCULTURAL SOEIOES. GENERAL 


14 24 


OCEAN ENQMEERMG 


08 00 


ANIMAL sconces: 


'426 


TEXHLE ENQINEERmG 


08 03 


POOD SOENCES 


'496 


ENOMEERMG. OTHER 


02 04 


PLANT SCIENCES 


1906 


TEXTKES ANO CLOTHING (EXCLUOlf*o 19 06O2. FASHKDN DESIGN) 


08 06 


SOIL SCIENCES 


30 03 


ENOINEERMQ ANO OTHER OlSClPUNES 


08 96 

03 01 
03 03 
03 06 


AGRCULTURAL SOENCES. OTHER 
RENEWABLE NATURAL RESOURCES. GEnERAL 
PISHINQ AND FISHERCS 
FORESTRY AND REUTEO SOENCES 




101 


03 06 


WILDLIFE MANAOEMENT 




03 96 


RENEWABLE NATURAL RESOURCES OTHCR 




17 


31 04 


WATER RESOURCES 



702 CAfO0L00> 



ANATOMY 
26 0901 



CUNCAL ANATOMY 
ANATOMY 



BOCHepKSTRY 

y 6 0808 CUNCAL SIOCHEMtSTRY 

2« 02 8IOCHEM«THY AND BIOPHYSICS 



SOLOQY 
26 01 
26 0604 



e«XOQY QCNCRAl 
EMeRVOLOQY 



BOMerRY AND EFCCMOJOQY 
^6 2808 E1>10CMKXOGY 
26,0608 aiOMET1«CS AND BlOSTATISTlCS 



60a BOPHYSCS 



P06 BOTANY 
26 03 



BOTANY ICXCLUONQ 26 0308. aACTEnKXOQY-SEE 611) 



703 CANCCB WSCA^ /ONCOLOGY 

704 ENOOCflNOUX»Y 

26 0606 ENOOCnNOLOQY 

706 ".ASTWENTCROLOOY 

706 h€MAT0U»Y 

16 06 HEM/.TOLOQY 

Tnr N6UPO100Y 

16.1084 NCUnOtOQY 
26.0606 NCUmOENCES 

716 oeSTCmCS AND aYNECOtOQY 

16.1013 OMTEmCS AND OYNCCOUJGY 

706 OPKTHAUWKXOOY 

16.1014 OPHTHALMOUXIY 
iai2 OFTOMBTHV 



S07 CEU aOLOGY 

26 04 CaiANOMOLECUAnaOLOGY 
26 0606 HHSTOLOQY 



608 ECOLOGY 
26.0603 



ECOLOGY 



710 OTORHINOLARYNQOimY 

16.1017 OTHOnMNOLARfNOOLOGY/OTOLAfVYNQajGY 

711 P€0IATT6CS 

16.1016 PE0IATT6CS 

20 0108 ChNLOOEVCLOPMENT.CAnE.ANOQUiOANCC 



606 ENTOMOLOGY ANO PAAASfTOLOGY 
26 0610 PAAASfTOLOOY 
26 071 08 ENTOMOLOGY 



712 PREVENTIVE MCDICME ANO COMMUNTTY HEALTH 
16.1007 PAMH.Y PfUCnCE 

16.1082 PnC^NTIVE MEOCME 



617 



G€NmCS 
26 0^ 



GENETICS, HLMAN ANO ANIMAL 



6 1 1 MiCfCeiOLOG Y. IMMLMOLOOY. AND V1P0L0G Y 



180909 
16.1008 
16 1006 
26 0308 
26 09 

NUTWTION 
1906 
Z0 0108 
26 0606 

PATHOLOGY 
16QS04 
18 1016 
26 0704 



CUMCAL MCnoeOLOGY 
AU.£raE9 ANO ENOOMOLOGY 
IMMUNOLOGY 
BACTEMXJOGY 
MlCROeiOLOOY 



fOOO SCCNCES ANO HUM/N NUTRTION 
FOOO ANO NUTBmON 
NUTTVnONAt SCIENCES 



CUNCAL PATHOLOGY 
PATHOLOGY 

PATHOLOGY. HUM>«N ANO ANIMAL 



713 PSYCMATHY 

16.1083 PSYCHUTFY 

16.1106 PSYCHiATW/MEKTAL HEALTH 

714 PUlMON^iVY DISEASE 



719 



716 



PHARMACOLOGY 

160806 CUNCAi. TOXICOLOGY 

26 0612 TOnOOLOQY 

26 0706 PHAWMfiOOLOQY. HUMAN ANO AN.MAL 

42 14 PSYCHOPHARMAOOtOGY 



PHYSIOLOGY 
16 0806 
26 0706 



PHYSIOLOGY 

PHYSKXOQY. HUMAN ANO ANIMAL 



ZOOLOGY 
/6 0701 
26 0769 



ZOOLOGY 
ZOOLOGY. OTHER 



9IOSOENCES.NEC 

26 0666 MiSCEUANEOUS SP^CiAUZEO AREAS. UFE SCIENCES. OTHER 

26 66 UFE SCCNCES, OTHER 
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MtOCAL •CttWCIl (MI AIJ0 1 63> 

701 ANETTHESIOLOOY 

16 1003 ANESTHESIOLOGY 



102 



RADIOLOGY 
16.1012 
16 1089 
26 0611 

SURGERY 
:6 1004 
16 1011 
161016 
16 1Q81 
'6.1086 
16.1087 



NUa«AR MEDICINE 

RAOIOLOOY 

RAOIOeiOLOGY 



COLjON ANO RECTAL SURGERY 
NEUROLOGICAL SURGERY 
OHIHORCOC 
PLASTIC SURGERY 
SURGERY 

THORACIC SURGERY 



71 7 CLJNCAL MEDONE. N.E.C 

16Q8S6 BA8CCLMCAL HEALTH SQENCES. OTHER 

16.1001 MB)ICMC GENERAL 

16.1006 OGNMATOtOQY 

16.1006 QERMT^SCS 

1 6 1010 INTIRNAL MEOlCME 

16.1080 PHYSCALMEOtCMEANOREHABUTATION 

16.1086 UROLOOY 

16.1066 MCDICNCOTHER 

16 13 OKTEORATHC MEDONE 

16.19 PODIATRY 

3a0l 8CL0QCAL ANO PHYSICAL SCIENCES 

718 DENTAL SCIENCES 

18 04 DENTISTRY 

18 1019 ORTHODONTIC SURGER I 



719 NURSING 
16 11 



NCRSMQ (EXCLUDINO 16 1106. PSYCHIATRY MENTAL 
HE/^.TH* SEE 7131 



720 PHARMACEUTICAL SOENCES 
1614 PHARMACY 



18 



'21 VETERMARV aCCNCCS 

"22 HEALTH f€UTO,N.C.a 

170M7 OOCUI»ftTWNM.T>CWy 

t70il3 PMYaOiLTVlfmPir 

irOMt neUM^ATmaCnvCCS, OTHER 

i>90 ALije>KiM.tKOTHcR 

^•07 HEALTH tOENCCSAOMMSmATXM 

1S0B MmCALlAaOIMTOf^ 

tS23 PUKJCHCALTH 

1 M HEALTH aoeCCS, OTHER 

723 SPEECH PATHOLOQY ANO AOUIOLOQY 

1 1 01 AUOCLOQY ANJ SPEECH PATHOLOGY 

PttCHOiOOY 

aOl PSYCHOLOGY 

I30t SCKXJL PSYCHOLOGY 

170S01 ARfTTHERAPY 

43 PSCVCHOtOOY 

SOCIAHCIfHCH 

901 AOnCULTVIRALEOONOMCS 

010102 AOMOULaiRAL BUSINESS ANO MANAGEMENT 

01 0103 AQMCULTURAL ECONOMICS 

902 ANTHRCROLOQY (CULTU^ ANO SCOAg 
4908 ANTHRORXOQY 

4303 AMCHEOLCaY 

903 ECONOMICS (EXCEPT AOnOULTVIRAU 

BUamESS EOONOMCC 
49.08 ECONOMICS 

904 GEOGRAPHY 

49.07 QEOQRAPK/ 

909 HISTORY AfiO PH1L090PKV Of SCIENCE 

906 UNOCftSTCS 

2300 UNQUISTICS 

43 13 PTfCHOUNQUfSnCS 

907 POUTCAL SCIENCE 

44 01 PU8UC AFFAIRS. GENERAL 
4403 <NTERNA110NALPU8UC SERVICE 
44 04 PU8UC A0MMI8TIUTX)N 

4400 puauc raucv STuo€8 

44 98 PU8UC AfFAMS. OTHER 

49 08 iNTERNATKMAL VPAMS 

49.10 POUnCALXCNCE ANO GOVERNMENT 

906 SOCIOLOGY 

4908 OEMOQKAPHY 

49.11 SOCtOLOQY 

900 SOOOLOaYANOANTHMOPOtOQY 

910 SOCIAL SCIENCES. NXC 

0403 qrV.C O MMUWrTYANOREHONALPLANNINQ 

00 AREA ANO ETHNCSTIOU 

mm HUMAMNnOUPCESOEVELOPMENT 

00.19 OIVIMiZATttNALBDiAVIOR 

3100 PARKS ANO RKRCATION MANAGEMENT 

43^1 CRM8MI. JUSTICE 

4408 COMMUNITY SERVICES 

4407 SOCMLWORK 

4901 SOCMLSOeCES. GENERAL 

49.04 CRMNOIOQY 

4913 URSANSTUOCS 

4908 SOCIAL aOENCES. OTHER 
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Table 2-1. Number of institiUtons, total net assignable square feet (NASF) of space in science/engineering disciplines, and total NASF used for R&D 
by institution type and control: 1988 anc 1990 



Institution 
type and control 


Numbetol 
r^titutioiu 


Total NASF 


Total RAD NASF 


1968 


1990 


1988 


1990 


1988 


1990 










(NASF in millions) 






525 


525 


270.6 


276.0 


112.1 


116.3 




293 


293 


240.7 




107.4 


IIU 




100 


100 


165.7 


163.9 


80.6 


81.7 


Other 


193 


193 


75.1 


80.0 


26.8 


29.5 




232 


232 


29.9 


32.1 


4.6 


5.2 




320 


319 


204.3 


211.7 


82.4 


86.9 




191 


190 




188.9 


79.3 


83.6 




70 


70 




128.8 


593 


613 




121 


120 


55.1 


60.1 


20.0 


22.3 


Non-doctorate-granting 


129 


129 


20.8 


228 


3.1 


33 




205 


206 


66.3 


64.4 


29.7 


2>.4 


Doctorate-grantirg 


102 


103 


57.2 


55.1 


28J 


27.6 


In top 100 in R&D 


30 


30 


37.3 


35.1 


21.3 


20.4 




73 


73 


20.0 


199 


6.9 


7.2 


Non-doaoratc-gnnting 


103 


103 


9.1 


93 


1.5 


1.8 



Note: £>etaits may not sum to totals because of rounding. 
Source: National Science Foundation, SRS 



ion 
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T<;blc 2-2. Number of institutions with any assigned space in science/engineering disciplines by discipline and institution type: 1988 and 1990 





iostitution type 








Doctorate-granting 


Nor 


Discipline 


ToUl 










doctorate- 








Top 100 in R&D 


Oth^^r 


granting 




19B8 


1990 


1968 


1990 


i988 


1990 


1988 


1990 


Total 


525 


525 


too 


100 


193 


193 


232 


232 


Enpneenng 


295 


299 


86 


86 


128 


129 


81 


84 


Physical sciences 


473 


471 


93 


93 


150 


147 


230 


231 


Environmental sciences 


323 


326 


84 


85 


120 


112 


118 


129 


Mathematics 


455 


457 


93 


93 


148 


145 


215 


219 


Computer science 


426 


404 


86 


86 


133 


131 


207 


187 


Agncultunil sciences 


104 


103 


42 


41 


30 


27 


32 


35 


Biological sciences 


499 


509 


100 


100 


170 


181 


229 


228 


in colleges and universities . 


475 


479 


96 


95 


151 


156 


229 


723 


in medical schools 


94 


105 


50 


55 


44 


50 


0 


0 


Medical sciences 


294 


318 


87 


87 




140 


88 


91 


in colleges and univcrsitic*. 


235 


250 


68 


68 


79 


91 


88 


91 


in medical schools 


138 


144 


64 


64 


74 


80 


0 


0 


Psychology 


472 


470 


91 


91 


155 


155 


227 


225 


Soaal sciences 


461 


447 


94 


95 


153 


155 


214 


198 


Other sacnccs, n e c 


111 


75 


47 


40 


40 


23 


24 


12 



Note. Details may not sum to totals because of rounding 
Source National Science Foundation, SRS. 



Table 2-3. Number of institutions with any assigned R&D 5pace in sdence/engif:eering disciplines by discipline and institution type: 1988 and 1990 



Discipline 


Institutioo type 


Total 


Doctorate-granting 


Non- 
doctorate- 
granting 


Top 100 tn R&D 


Other 


1988 


1990 


1988 


1990 


1968 


1990 


1988 


1990 


Totil. 


513 


517 


100 


100 


188 


187 


225 






229 


Bnginccnng ... 


283 


296 


85 


86 


128 


129 


70 






81 


Physical sciences. 


446 


450 


92 


92 


142 


141 


212 






217 


Environmental sciences ... 


299 


284 


80 


82 


120 


112 


98 






89 


Mathematics ... 


318 


296 


85 


88 


IQS 


85 


129 






124 


Computer science .... 


332 


281 


78 


79 


95 


89 


159 






113 


Agncultural sciences . .. 


96 


94 


42 


41 


30 


27 


24 






26 


Biological sciences ... 


480 


482 


100 


100 


163 


r4 


217 






206 


in colleges and universities . . 


456 


451 


95 


94 


144 


149 


217 






206 


in medical schools ..... 


94 


IQS 


50 


S5 


44 


50 


0 






0 


Medical sciences. ... 


268 


267 


S5 


87 


114 


123 


69 






57 


in colleges and universities 


2a5 


189 


67 


67 


70 


64 


69 






57 


in medical schools 


134 


141 


63 


64 


71 


77 


0 






0 


Psychology ... 


403 


402 


87 


C6 


131 


132 


185 






184 


Social sciences . . 


360 


347 


89 


91 


127 


117 


144 






140 


Other sciences, n e c 


92 


69 


45 


40 


35 


18 


12 






11 



Note Details may not sum to totals because of rounding 



Source National Science Foundation, SRS 
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Table 2-4. Number of institutions with any assigned space or with any assigned R&D space in science/engineering disciplines by discipline and 
control: 1988 and 1990 



Discipline 


Any assigned S/E space 


Any attigned RAD space 


Public 


Private 


Public 


Private 


1968 


1990 


1968 


1990 


1968 


1990 


1968 


1990 


1V)t«l > 


320 


319 


205 


206 


316 


319 


197 


196 


Engineering 


219 


225 


76 


73 


207 


222 


76 


73 


Physical sciences 


286 


285 


188 


186 


280 


2U0 


165 


170 


Environmenul sciences 


224 


221 


99 


105 


213 


195 


87 


88 


Mathematics 


277 


275 


178 


182 


218 


197 


101 


96 


Computer science 


253 


247 


173 


158 


213 


164 


120 


116 


Agricultunl sciences 


99 


96 


6 


7 


90 


87 


6 


7 


Biological sciences 


309 


313 


190 


196 


305 


296 


175 


184 


in colleges and universities 


291 


291 


184 


187 


287 


277 


168 


!74 


in medical schools 


68 


70 


26 


35 


68 


70 


26 


35 


Medical sciences 


220 


233 


74 


85 


197 


190 


71 


77 


m colleges and univvisities 


196 


202 


38 


48 


170 


152 


36 


37 


in medical schools 


86 


89 


51 


55 


82 


86 


51 


55 


Psychology 


286 


285 


186 


185 


263 


261 


140 


141 


Social sciences 


272 


278 


189 


169 


246 


244 


114 


103 


Other sciences, n.e.c 


92 


63 


19 


13 


73 


57 


19 


13 



Note: Details may not sum to totals because of rounding. 
Source National Science Foundation, SRS. 



Table 2-S. Total net assignable square feet (NASF) of space in sdence/engipcering disciplines by discipline and institution type: 1968 and 1990 



Disapltne 


Institution type 


ToUl 


Doctonte-granting 


Non- 
doctoiate- 
gnmting 


Top 100 in RftD 


Other 


1968 


1990 


1968 


1990 


1988 


1990 


196? 


1990 










(NAJF in thousands) 








Total 


270,621 


276,041 


165,655 


163,911 


75,070 


80,024 


29395 


32,107 


Enpneenng 


40,063 


42;t91 


24,412 


24,810 


11353 


12,177 


4388 


5303 


Physical sciences 


35,634 


37^2 


18,807 


19,26*; 


9,677 


9,854 


7,150 


8,425 


Environmental saenccs 


12,268 


12,019 


7316 


7498 


3339 


3,222 


1314 


1,199 


Mathematics 


4,786 


5,190 


2,179 


2,279 


1,490 


1,662 


1,116 


1349 


Computer science ... 


4,938 


4.625 


2,245 


2,430 


1,594 


1318 


1,099 


877 


Agricultural sciences .... 


29,994 


34,003 


22,276 


24,706 


5,948 


7,194 


1,771 


2,103 




45,184 


:U2l 


26,768 


28,276 


12,591 


15,023 


5326 


6,022 




32,445 


34385 


18,769 


19,046 


7350 


9318 


5,826 


6,G22 


in medical schools ... .. 


12,739 


14,936 


7,999 


9,231 


4,741 


5,705 


0 


0 


Medical sciences 


6631 


63,168 


43,201 


39,024 


21,782 


22,930 


1347 


1.214 


in colleges and universities. 


21,387 


21,955 


lH,<<)9 


15,0^/0 


5,441 


5,651 


1347 


1314 


in medical schools 


44,843 


41,213 


28,502 


23,934 


16341 


17379 


0 


0 


Psychology 


9,011 


9,1?^ 


4,182 


4,025 


2,528 


2,759 


2,302 


2.339 


Soaal sciences 


16.433 


15,155 


9,766 


8,798 


3364 


3,424 


3,403 


2,936 




6,078 


3,602 


3,993 


2,701 


1,604 


461 


480 


440 



Note Details may not sum to totals because of rounding. 
Source. National Science Foundation, SRS 
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Table 2-6. Total net assignable square feet (NASF) of space used for R&D b sdence/en^eering disciplines by discipline and institution type: 1988 and 1990 



OifiTinltn^ 


Institution type 


Toul 


Doctorate-gnnting 


Non- 
doctorate- 
granting 


Top 100 m R&D 


Other 


1700 




1<Mfi 


1990 


1988 


icon 














(RAD NASF in thouKands) 








Total 








81,659 


26315 








Engineenng 


15,900 


17,057 


11,444 


12,130 


3,928 


4,214 


529 


713 


Physical sciences 


16,024 


16,121 


10,443 


10,429 


4336 


4332 


1344 


1.459 


Environmental sciences 


6313 


6,056 


4,645 


4^34 


1,458 


1314 


210 


208 


Mathematics 


722 


790 


397 


415 


260 


300 


65 


75 


Computer science 


1,437 


1,445 


835 


1,017 


431 


315 


17C 


113 




17,622 


20321 


14,433 


16,032 


2321 


4347 


368 


542 


Biological saences 


23,910 


26,154 


16,804 


17^ 


6,105 


7,480 


1,001 


1.128 


in colleires and universities 


:6,072 


17^ 


11,403 


11,715 


3,668 


4,727 


1,001 


1.128 




7,838 


8^ 


5,401 


5331 


2,437 


2,754 


0 


0 


Medical sciences 


19363 


19,721 


14^73 


14,090 


4,681 


5318 


109 


113 


in colleges and untverstttes 


5320 


4,959 


4306 


4,133 


1,004 


713 


109 


113 




14,042 


14,762 


10365 


9,957 


3,677 


4305 


0 


0 


Psychology, 


3,085 


2,978 


1.771 


1381 


896 


984 


418 


413 




3337 


3338 


2380 


2,359 


635 


671 


322 


309 




4350 


1,846 


2,903 


1326 


1364 


232 


83 


87 



Note* Details may not sum to totals because of rounding 
Source National Science Foundation, SRS, 



Table 2-7. Total net assigned square feet (NASF) of space in science/engineering disciplines, and NASF used for R&D by discipline and institution controk 
1988 and 1990 



Disaphne 


Total NASF 


RAD NASF 


Public 


Private 


Public 


Private 


1968 


1990 


1968 


1990 


1968 


1990 


1968 


1990 










(NASF in thousands) 










. 204,302 


211,651 


66,318 


64390 


82384 


86381 


29,678 


29,447 


Fntnn^^nnff 

L^lJUIIV'V't • •••••• • • • ... ... ... . .. .. . 


29,780 


32^ 


10,284 


10,066 


11393 


12362 


4306 


4,495 


« iiy^ivvii s^iviiw^A ...... ...... .. ...... ... .. .. . ... . , , .»» . .» 


24^ 


26,595 


11,129 


10,947 


10,719 


10,944 


5305 


5,177 


F*nvirr>nni^ ntal c/^^n^^cs 

1 V 11 itii^ 1 1 iai 3^ iv II ».» ». . . »» ... . . . . . » » . 


9,624 


9393 


2,644 


2.626 


5,045 


4,83'» 


1367 


1,223 


i~>SftllwilMI»IVd.. ...... ...>..>>..> > >. > > .> >. . ... .) .. . . .. 


3,520 


3,874 


1,266 


1316 


505 




217 


264 


wVtlil/liiVl 9^fV IIWV .«...» . ... . . .. » » »» • » »»» 


3,530 


3,041 


1,406 


1384 


875 


735 


562 


710 


Afnrtilturjil nrc^ 


29,238 


32,510 


756 


1,493 


17,233 


19,434 


389 


1,387 


BiolOj^iCd! sciences 


324% 


35,837 


12388 


13,484 


16,327 


18,307 


7383 


7,847 


in colleges and universities 


24,164 


26,449 


8^1 


7,937 


11,473 


13,240 


4399 


4329 


in mcdicjil srhiYkIc 

111 tllWIVMI 9C • .» . . . .. t 


8,433 


9388 


4,307 


5347 


4,854 


5,067 


2,984 


3317 


Medical sciences 


48,810 


47,691 


17,420 


15,478 


12315 


13460 


7,047 


6362 


in colleges and universities 


16,920 


18,755 


4,468 


3,200 


3,948 


4,137 


1373 


822 


m medical schools .. 


31,891 


28,935 


12,953 


12378 


8368 


9,022 


5,675 


5,739 


Psychology . ... 


6,254 


6,415 


2,758 


2,706 


2316 


2,102 


869 


876 


Social saences 


12,284 


n,07; 


4,149 


4,087 


2,794 


2,684 


543 


655 


Other sciences, ne.c 


4,162 


3,000 


1,917 


602 


2,761 


1393 


1389 


253 



Note Details may not sum to totals because of rounding 



Source National Science Foundation, SRS 
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Table 2-8. Amount of sdence/engmecring research space that is leased or housed in temporary facilities by institution type and control: 1968 and 1990 



Institution type snd control 


Leased RAD space 


Temporaiy RAD space 


Square feet 
(in thousands) 


Percent of 
total RAD NASF 


Square feet 
(in thousands) 


Percent of 
total RAO NASF 


1938 


1990 


1968 


1990 


1968 


1990 


1968 


1990 


Total 


3.771 


3^51 


14 


3.1 


1,978 


1,731 


1.8 


13 




3,760 


3^36 


3^ 


3.2 


1,922 


1,694 


1.8 


13 


Top 100 m RAD 


2,847 


2,601 


3^ 


3^ 


1,567 


1,408 


1.9 


1.7 


Other 


913 


935 


3.4 


32 


355 


285 


13 


1.0 




11 


15 


0.2 


0.3 


56 


37 


U 


0.7 


Public 


2,315 


2,145 


2.8 


2^ 


1,692 


1,477 


2.1 


1.7 




1,456 


1,406 


4.9 


4.8 


286 


254 


1.0 


0.9 



Note* Details may not sum to totals because of rounding 
Source. National Science Foundation, SRS 



Table 3-1. Number of institutions starting any projects to construct new sdence/enginecriiig R&D space by institution type and control and year of 
project start: 1986-91* 



Institution type and control 


Construction project stait year 


1966orl9B7 
(actual) 


1988orl989 
(plan) 


1988 or 19^9 
(actual) 


1990 or 1991 
(pUn) 


Total 


192 


226 


227 


183 


Doctorate-^nting 


135 


178 


154 


161 


Top 100 in R&D 


72 


79 


71 


82 


Other 


64 


99 


83 


79 


Non-<)octonite-|panting 


57 


48 


73 


22 




140 


179 


158 


139 


Doctonte-granting 


103 


133 


106 


121 


In top 100 in R&D 


55 


60 


52 


60 


Other ... 


49 


73 


54 


60 


\on-<Joclorat e-gra n t ing 


37 


46 


52 


18 


Private 


52 


48 


68 


44 


Doctorate-granting ... 


32 


4S 


48 


40 


In top 100 in R&D 


J7 


20 


19 


22 


Other 


^5 


26 


29 


18 


Non-doctorate-granting . ... 


19 


2 


21 


4 



^Findings are limited to projects with estimated total cost at completion of $100,000 or more for R&D related space. Project cost and space esUmates are prorated to reflect R&D component 

only 



Note- Details may not sum to totals because of rounding 
Source National Science Foundation. SRS 
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Tabic 3-2, For projects to construct new R&D space, estimated net assignable square feet (NASF) of R&D space to be created and 
estimated total cost of the construction of this R&D space by institution type and control and year of project start: 1986-91* 



1 

Corutniction profect start year 



Institution 


1986 or 1987 


1988 or 1989 


1988 or 1989 


1990 or 1991 


type and control 


(actual) 


(plan) 


(actual) 


(plan) 










Cost 


NASF 


Cost 


NASF 


Cost 










(NASF m thoiisands; dollan in millions) 






9922 


$2,051 


1 1,793 


$3392 


10.647 


S2,464 


11322 


$3,495 


DoctoratC'^nting 


8,906 


1,888 


1137^ 


3384 


9340 


2315 


10,781 


3381 


Top 100 in RAD 


7^1 


1,599 


7.769 


2,454 


6,073 


1358 


7,497 


2,477 


Other 


1,647 


288 


3306 


830 


3,767 


757 


33W 


904 


N*on-<loctorate-gninting 


1,014 


163 


518 


108 


807 


150 


441 


114 


Public 


7344 


1355 


8,691 


: 105 


8,115 


1,727 


7,696 


2,131 


Doctorate-gnnting 


6416 


1320 


8,186 


2,000 


7,460 


1,626 


7,299 


2,026 


In top lOO n R&D 


5.470 


1,063 


5,433 


1,421 


4382 


996 


4,791 


1395 


Other 


1,046 


158 


2,753 


579 


3,078 


629 


2308 


632 


Non -doctorate-granting 


828 


134 


505 


106 


656 


101 


397 


105 


Pnvaie .... ...... 


2^78 


696 


3,102 


1387 


2332 


738 


3325 


1364 


Doctorate-grant* g 


2392 


667 


3,068 


1384 


2381 


689 


3,482 


13S4 


In top 100 in R&D 


1,791 


537 


2336 


1,033 


1,691 


562 


2,706 


1,082 


Other 


600 


131 


753 


251 


689 


128 


776 


272 


Non-doctorate-grantmg. 


186 


29 


13 


2 


152 


48 


44 


9 



"Findings are limited to prpjecu with estimated total cost at completion of $100,000 or more for R&D related space. Project cost and space estimates ure prorated to 
reflect R&D component only, 

N Die Details may not sum to totals because of rounding 1 i > 

Source National Science Foundation, SRS. 



Table 3-3. 



Number of institutioas surtiag any pixqects to conatnict new scienoe/engineeriag R&D space by disctiriine and year of project start: 
1986-91' 





CoQftnictiOft pm^ itait year 






iVQo or i3wy 


VsfSH Of V^ff 


A* 1001 




^aciuai^ 


(plan) 


(actuaij 




Total 


iy2 


226 


227 


lo9 


Enpneering 


79 


57 


52 


59 


Physical sciences 


41 


67 


67 


50 


Envirofiiiienul sciences 


28 


33 


17 


24 


Mathematics 


3 




5 


8 


Contputer science 


28 


23 


21 


16 


Agricultural sciences 


36 


36 


32 


31 


Biological sciences 


58 


109 


107 


76 


in colleges and universities 


43 


92 


87 


56 


in medical schools 


20 


21 


26 


27 


Medical snences 


54 


77 


47 


69 


in colleges and universities 


18 


19 


14 


27 


in medKal schools 


42 


61 


35 


54 


Psychology 


21 


9 


11 


7 


Socul sciences .. 


19 


16 


13 


12 


Other sciences, n.e.c 


14 


15 


13 


3 



'Findings aie limited to projects with estimated toUl cost at completion of $100,000 or more for R&D related space. Project cost and space estimates are prorated to reflea RAD component 
only. 



Note: Details may not sum to totals because of rounding 
Source: National Science Foundation, SRS 
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Table 3-4. For projects to construct new R&D space, estimated net assignable square feet (NASF) of R&D space to be created, and estimated total 
cost of the construction of this R&D space by discipline and year of r^oject start: 1986*91'* 





Constniction pioject start ysMir 




1966 or 1987 


1968 or 1989 


1988 or 1969 


1990 or 1991 


Dtscipline 


(actual) 


(plan) 


(actual) 


(pUn) 




NASF 


Cbst 


NASF 


Cost 


NASF 


Cost 


NASF 


Cost 


i 






(NASF in thousands; doUan in millions) 








Total . .... 


9,922 


$2,051 


11,793 


$3,392 


10,647 


$2,464 


11^ 


$3,495 


Enginccnng. 


2.390 


430 


1,871 


492 


1,490 


388 


2,196 


529 


Physical sciences 


799 


182 


1,765 


527 


2,000 


401 


1^ 


624 


Environmental sciences 


380 


57 


423 


125 


324 


82 


520 


165 


Mathematics . . 


9 


2 


34 


5 


25 


8 


45 


11 


Computer science . . , ... , .. , 


237 


61 


220 


67 


286 


65 


392 


99 


Agncui I ura I sciences. . . 


U13 


150 


794 


212 


1,146 


152 


756 


186 


Diologicat sciences 


1,708 


463 


2,422 


663 


2^ 


577 


2306 


944 


in colk^s and universities 


1,275 


324 


1,747 


487 


1^9 


396 


U21 


516 


in medical schools 


433 


139 


674 


177 


712 


181 


1^ 


428 


Medical sciences 


1,948 


505 


3327 


1,106 


2^3 


647 


2,723 


877 


u\ colk^s and universities 


613 


203 


266 


64 


306 


61 


394 


153 


m medical schools 


1,335 


302 


3,061 


1,042 


:,948 


587 


2329 


724 




132 


23 


76 


28 


115 


25 


21 


9 


Social sciences 


202 


38 


229 


61 


329 


48 


162 


34 


Other sciences, n e c 


603 


139 


633 


106 


418 


70 


36 


17 



"Findings are limited to projecu with estimated toul cost at completion ot $100,000 or more for R&D related space. Project cost and space estimates are prorated to reflect RAD component 

only 



Note Details may not sum to totals because of rounding. 

Source National Science Foundation, SRS , ^ 
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TaUe 3-S. Number of insliiutKNis performing major repair/renoviitioii of sctence/engiiieeriiig R&D facilities by institutioo type aad contrcd and year of 
project start: 1986-91* 



9 





Year of i wir/renovatioo 


Inctf tii#f^\n 1 uiui anil ^«#%M*awO 

iiiAiiiuimii iji^ wni coniroi 












1986 or 1987 


1988 or 1989 


1988 or 1969 


1990 Of 1991 






(pUn) 


(actual) 


(ptan) 


Tntal 


288 


779 


lift 




Doctcnte-gnnting 


224 


190 


204 


166 


Top 100 in R&D 


96 


90 


85 


80 


Other 


28 


100 


119 


86 




64 


38 


44 


63 


Public 


210 


163 


164 


163 


Doctonte-gnrting 


163 


130 


133 


117 


In top 100 in R&D 


67 


61 


55 


52 


Other 


96 


69 


79 


65 




47 


33 


31 


46 


Pnvatc 


78 


66 


84 


66 


Doctontc-gnnting 


61 


60 


71 


49 


In top 100 in R&D 


28 


28 


30 


28 


Other 


32 


32 


41 


21 


Non-<Soctonte-granting 


17 


5 


H 


17 



'Findings are limited to projects with estimated total cost at completion of $100,000 or more for RAD related space. Project cost and space estimates are prorated to reflect R&D component 

only. 



Note: Details may not sum to totals because of rounding. 
Source: National Science Foundation, SRS. 
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Table 3-6. For projects to repair/renovate R&D space, estimated net assignable square feet (NASF) of R&D space affected and estimated total cost of 
this repair/renovation by institution type and control and year of project start: 1986-91* 





Year of repair/renovation 




1986 or 1987 


1988 or 1989 


1988 or 1989 


1990 or 1991 


Institution type and control 


(actual) 


(plan) 


(actual) 


(P»«n) 




NASF 


Cost 


NASF 


Cost 


NASF 


Cost 


NASF 


Cost 








(NASF in thousands; dollars in millions) 








T otdl 


13.431 


S838 


9 380 


S754 


11,449 


$1,010 


8,634 


$955 


Doctoratc*granting 


12.841 


793 


9.194 


717 


10,993 


979 


7,757 


704 


Pop 100 in R&D 


9.124 


5% 


7,173 


567 


7.781 


483 


5,615 


528 


Other 


3.717 


197 


2.021 


150 


3^12 


496 


2,141 


177 


Non -doctorate-granting 


590 


45 


186 


36 


456 


30 


877 


250 


Tubhc 


8.745 


436 


6.532 


442 


8.223 


699 


6,697 


687 


Doctorate -granting 


8.307 


399 


6.366 


406 


7,890 


674 


5,970 


453 


In top 100 in R&D 


5,792 


25S 


4.891 


294 


5493 


230 


4,192 


306 


Other 


2^15 


14: 


1,474 


114 


2.-^7 


444 


1,779 


145 


Non-doctorate-granting 


438 


37 


167 




333 


25 


726 


234 


Private 


4,685 


402 


2348 


311 


3.226 


311 


1,937 


266 


Doctorate-granting 


4^34 


393 


2.829 


309 


3.102 


305 


1,786 


252 


In top 100 in R&D 


3.332 


338 


2.282 


273 


2.188 


253 


1,423 


220 


Other . . 


1,202 


55 


546 


36 


915 


52 


363 


32 


\on-doctorate -gran ting 


152 


9 


19 


2 


123 


6 


151 


16 



'Findings are limited to projects with estimated total cost at completion of $100,000 or more for R&D related space. Project cost and spa^ estimates are prorated to reflect RAO component 
only , ^ 



Note: Details may not sum to totals because of rounding 
Source. Nationdt 5k:icnce I oundation, SRS 



Table 3-7. Number of institutions performing major repair/renovation of sdenc/engbeerisg R&D facilities by discipline and year ot project start: 
1986-91* 





Year of repatr/reiKMtioii 


Disapline 












1986 or 1987 


1988 or 1969 


1968 or 1969 


1990 or 1991 




(actual) 


'plan) 


(actual) 


(plan) 




288 


229 


248 


229 


Engineenng 


118 


95 


106 


46 


Physical sciences 


98 


98 


104 


75 


Environmental sncnccs 


40 


30 


26 


32 


Mathematics^ 


25 


12 


26 


29 


Computer science 


49 


22 


16 


30 


Agricultural sciences , , 


32 


25 


24 


21 


Biological sciences 


137 


112 


138 


99 


in colleges and universities 


112 


85 


121 


71 


medical schools 


44 


44 


44 


47 


Medical sciences . , , 


85 


77 


85 


71 


m colleges and universities 


28 


28 


32 


24 


in medical schools 


75 


60 


70 


59 


Psychology 


35 


19 


20 


35 


Soaal saences 


29 


12 


17 


21 


Other sciences, nee. 


17 


14 


17 


19 



'Findings are limited to projects with estimated total cost at completion of $100,000 or more ''^*' R&D related space. Project cost and space estimates are prorated to reflect RAD component 
only. 



Note Details may not sum to totals becau^ of rounding 
Source National Science Foundation, SRS 



Table 3-8. For projects to rcpair/renovatc research space, estimated net assignable square feet (NASF) of R&D space affected and estimated total cost 
of this repair/renovation by discipline and year of project start: 1986-91* 





Year of repair/renovitton 




1986 or 1987 


1988 or 1989 


1988 or 1969 


1990 or 1991 


Discipline 


(actual) 


(plan) 


(actual) 


(plan) 




NASF 


Cost 


NASF 


Cost 


NASF 


Cost 


NASF 


Cost 








(NASF in thousands; dollars m millions) 








Total .... . - 


13,431 


$838 


9,380 


$754 


11,449 


$1,010 


8,634 


$955 


Fnginccnng. . 


2,716 


141 


U76 


120 


1,630 


361 


959 


72 


Physical sciences . 


1.746 


105 


1,491 


124 


1,928 


165 


1.592 


323 


ISnviron mental sciences 


362 


21 


436 


24 


930 


18 


646 


35 


Mathematics 


37 


4 


41 


4 


136 


11 


70 


12 


Computerscience. . . 


193 


17 


90 


6 


144 


9 


115 


14 


Agncultural sciences 


628 


20 


496 


22 


530 


23 


478 


22 


Biological sciences . . 


3.611 


225 


2,496 


156 


3,461 


201 


2,497 


244 


m colleges and universities 


2^55 


146 


1,661 


95 


2.203 


126 


1.384 


132 


in medical schools 


1.056 


78 


834 


60 


1,259 


76 


1,113 


112 


Medical sciences 


3.236 


226 


2,403 


248 


2,302 


185 


1.659 


181 


tn colleges and universities 


737 


52 


722 


80 


705 


24 


295 


25 


in medical schools. 


2,499 


174 


1,681 


168 


1.598 


161 


1,365 


156 


Psychology.. 


256 


14 


102 


10 


88 


11 


221 


21 


Social sciences 


181 


36 


95 


8 


119 


8 


198 


11 


Other sciences, n.e.c ... 


465 


30 


355 


31 


180 


17 


200 


21 



'Findings are limited to projects with estimated total cost at coirpletion of $100,000 or more for RAD related space. Project cost and space estimates are prorated to reflect RAD compocent 

only 



Note. Details may not »um to totals because of rounding 

Source National Science Foundation, SRS ./> 



Tabic 4-1. Private instkutions' sources of funds for sdcncc/enginccring research facility construction projects by year of project start and institutkw type: 
1986-91* 



Yftflr fkf nrnieci ctsirt and 

type of private institution 


Source of construction funds 


Total 


Govern 


Private 

delations 


Institutional 
funds 


Tai-cacempt 
bonds 


Other 
debt 


V/Ulvi 


Federal 


r 

Slate/ 
lociJ 










(Dollars in millions) 








1986 or 19S7 (actual) 


















Total 


695^ 


105.1 


246 


228.4 


IMi.O 


123.6 


0.7 


31.7 


Top 100 doaorate-granting 


536^ 


69.6 


24.5 


196.5 


110.7 


lOU 


0.7 


31.7 


Other doctorate-granting 


130.8 


28.9 


0.0 


27.4 


69J 




00 

\t.\t 


0.0 


Non-doctorate-granting 




6.6 


02 


AS 


0.6 


16.7 


0.0 


0.0 


1988 or 1989 (pUo^ ed) 


















Total 


1^.7 


32.7 


45.7 


562.7 


145.8 


340.7 


151.5 


ia7 


Top 100 doaorate-graniing.. . . 


1,033.2 


2.7 


45 7 


461.7 


110.4 


299.6 


105.4 


10.7 




231 1 


'to < 


O.U 


1001 


350 


40.5 


46.1 


0.0 


Non-doaorate^granting 


2,4 


00 


U.U 


0.9 


0.4 


0' 


0.0 


0.0 


1988 or 1989 (actual) 


















Total 


737i 


77.7 


52.3 


266J 


87.5 


165.7 


87^ 


02 


Top 100 doctorate-grant »ng 


561.7 


34.6 


48.6 


1856 


50^ 


154J 


87.8 


0.0 


Other doctorate-granting 


127.7 


36.1 


3.7 


41.3 


35.1 


113 


0.0 


0.2 


Non-doctorate-granting 


481 


70 


0.0 


394 


1.7 


0.0 


0.0 


0.0 


1990 or 1991 (pUnoed) 


















Total 


1.363.8 


536 


93 J5 


405.7 


267.1 


349.6 


107.4 


1.2 


Top 100 doaorate-granting 




440 


92i 


355.9 


147.7 


249.8 


107>4 


0.0 


Other doaorate-granting 




96 


1.0 


41.4 


119.0 


99.1 


0.0 


1.2 


Non-doaorate-granting 




0.0 


0.0 


8.4 


0.4 


0.6 


0.0 


0.0 



•Findings are limited to piojccu with estimated tottl co<t at compiciion of $100,000 or more for RAD related space. Project oo«t and ^)ace estimates are prorated to reflect RAD component only. 



Note Details may not sum to totals because of rounding. 
Source National Science Foundation, SRS 
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Table 4-2. Public institutions' sources of funds for science/engineering research facility construction projects by year of project start and institution type: 
1986-91* 



I c<u ui pi ujcd stoTi onu 
tvnc of Driv&te inciifuttr.n 


Source of construction funds 


Total 


Government 


Private 

donations 


Institutional 
funds 


Tax-^enqK 
bonds 


Other 
debt 


Other 


Federal 


State/ 
local 










(Dollars in millions) 








1986 or 1987 (actual) 


















Total 


1 ft 


403 


754.5 


259.1 


1092 


1 on c 

189.5 


Z.4 


02 


Top 100 doctorate-ffrantinK 


1,062.8 


30.7 


537.2 


218.4 


103.5 


171.0 


14 


0.0 


Other doctoratc^granting 


157.6 


0.7 


128.7 


202 


5.7 


11 


0.0 


02 


Non-doctorate-granting 


134.4 


8.9 


88.5 


20.6 


0.0 


16.4 


0.0 


0.0 


1988 or 1989 (planned) 


















Total 


9 ins 7 


189.8 


1094.4 


213.2 


249.6 


JZU.4 


IJ.U 


24.0 


Top 100 doctorate^granttng 


1,420.5 


1040 


657.7 


176.7 


163.4 


303.1 


15.0 


1.7 


Other doctorate-granting 


579.0 


81.6 


338.9 


34.2 


84.8 


173 


0.0 


223 




105.7 


4.2 


97.8 


2.2 


1.4 


0.0 


0.0 


0.0 


1988 or 1989 (actual) 


















Total 


1,727 0 


274 3 


838.4 


192.9 


2S6J 


154.5 


8.1 


0.6 


Top 100 doaoratc-granting. . 


996.2 


110.6 


439.0 


143.6 


168.4 


124.1 


8.1 


0.6 


Other doctorate-granting 


629 4 


1577 


316.0 


412 


84.0 


30.5 


0.0 


0.0 


Non-doctorate-granting . 


101.4 


60 


83.4 


8.1 


3.9 


0.0 


0.0 


0.0 


1990 or 1991 (planned) 


















Total 


2,1313 


317.5 


1,014.1 


1566 


273.4 


245.1 


89.4 


73 


Top 100 doaorate-granting 


U94.6 


150.9 


594.6 


141.2 


243.0 


166.2 


89.4 


73 


Other doaorate-granting 


63' 7 


166.7 


314.5 


154 


30.4 


78.9 


0.0 


0.0 


Non-doctorate-granting 


105.0 


00 


105.0 


0.0 


0.0 


0.0 


0.0 


0.0 



•Findings are limited to projects with estimated total cost at completion of $100,000 or more for R&D reUtcd space. Profcct cost and space estimates are prorated to reflect RAD component onl). 
Note Details may not sum to totals because of rounding 



Source: National Scif" ? Foundation, SRS. ^ ^ 
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Table 4-3. Private inslitutions' sources of funds for sdcnce/engineermg research facility reoair/reDovation projects by year of prqect start and institutioa 
type: 1986-91* 



a 





Source of repair/renovation funds 


Year oi projca start and 
type of private institution 




Govenunent 












Total 


Federal 


State/ 
local 


Private 
don&tions 


Institutional 
funds 


Tax-Gcempt 
bonds 


Other 
debt 


Other 



19S6orl987 (actual) 

Total 402.0 

Top 100 doctorate-granting 338.0 

Other doctorate-granting 55.4 

Non-doctorate-granting 8.6 

1988 or 1989 (planned) 

Total 311.1 

Top 1(X) doctorate-granting 273 4 

Other doaorate-granting 36.0 

Non-doctoratc-granting 1.7 

1988 or 1989 (actual) 

Total 311.0 

Top 100 doctorate-granting 253 4 

Other doctorate-granting 51.9 

Non-doctoratc-granting 5.7 

1990 or 1991 (planned) 

Total 267 6 

Top 100 doctorate-granting 219.7 

Other doctorate-granting 32.2 

Non-doctoraie-granting 15.7 



14.1 
7.0 
5.6 
1.5 



28.0 
24.7 
3.0 
03 



29.7 
13./ 
15.7 
02 



10.5 
83 
0.1 
2.1 



6,5 
6.4 
0.2 
00 



6.0 
6.0 
00 
0.0 



45 

4.5 
0.0 
0.0 



19 

1.9 
0.0 
0.0 



(Dollars in millions) 

86.0 
833 

1.7 

1.0 



172.9 
129.1 
417 
12 



nil 

103.6 
3.6 
4.9 



35 
1.9 
1.6 
0.0 



59.6 
57.0 
1.7 
09 



30,1 
240 
4.2 
1,9 



18.7 
12.0 
2,2 
4.6 



12 
11 
0.0 
0.0 



140.2 


59.9 


3.6 


14^ 


108.9 


593 


3.6 


14.8 


30.9 


03 


0.0 


0.0 


03 


02 


0.0 


0.0 


1673 


633 


11.0 


52 


141.4 


58.4 


11.0 


Oi 


22.4 


4.9 


0.0 


4.7 


3.6 


0.0 


0.0 


0.0 


161.8 


31.1 


22.9 


11.6 


124.1 


29.9 


22.8 


11.6 


29^ 


0.7 


0.0 


0.0 


8.4 


03 


0.1 


0.0 



ERIC 



•Findings are limited to prpjccU with estimated total cost at completion of $100,000 or more for R&D related space. Project coet and space estimates are prorated to reflect RAD component only. 
Note: Details may not sum to totals because of rounding. 
Source- National Science Foundation, SRS 
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Ti^ie 4^. Public institutions' sources of funds for science/engineering research facility repair /renovation projects by year of project start and tostitutioB 
type: 1986-91* 



Year of projea start and 
type of private institution 


Source of repair/renovation funds 


iocai 


Government 


Private 
donations 


Institutional 
funds 


Tax^acerapC 
Donni 


Utner 


Other 


Federal 


State/ 
local 










(Dollan in millions) 








1986 or 1967 (actual) 




















435.9 


132 


226.6 




i« 1 


253 


03 


02 




258.0 


103 


1083 


7 0 


107 


24.0 


03 


02 


Other doctorate-flrantins 


141J 


0.6 


86.8 






1.0 


0.0 


0.0 


Non-doctorate-granting 


36.6 


22 


31.4 


0.6 


1.8 


03 


0.0 


0.0 


1988 or 1989 (pUaoed) 


















T ' 


442.4 


103 


2383 


6.5 


150J 


216 


13.0 


12 




293.6 


3.9 


136.6 


5.6 


111.0 


223 


13.0 


12 


Other doctorate-granting 


114.4 


53 


72.7 


0.5 


35.9 


0.0 


0.0 


0.0 


Non-doctorate-granting 


34.4 


13 


29.0 


0.4 


3.6 


0.0 


0.0 


0.0 


1988 or 1989 (actual) 


















Total 


698.5 


31.4 


2293 


22.0 


403.5 


6.6 


4.9 


00 




229.5 


19.7 


953 


6.1 


973 


62 


4.9 


00 


Other doctorate-grantuig 


444.4 


6.8 


126.8 


7.8 


302.5 


03 


0.0 


0.0 


Non-doctorate-granting 


24.6 


4.9 


7.1 


8.1 


3.6 


0.0 


0.0 


0.0 


1990 or 1991 (planned) 


















Total 


687.0 


2.6 


5192 


312 


113.. 


12.0 


0.0 


0.0 


Top 100 doaorate-granting 


307.8 


1.8 


.84.5 


24.1 


923 


4.8 


0.0 


0.0 


Other doaorate-granting 


144.8 


0.0 


110.7 


7.0 


20.1 


6.9 


0.0 


0.0 


Non-doctorate-granting 


234.4 


0.8 


224.0 


0.0 


1.0 


03 


0.0 


00 



•Findings ars hmilcd to prpjccu with estimated total cost at completion of $100,000 or more for R&D related spikX. P^njcct cost and space estimates are prorated to rettect RAD component only. 
Note: Details may not sum to totals because of rounding 

Source: National Science Foundation^ SRS. 1 ^ * 



TaUe 4-S. Sources of private donations for sdence/engincering research facility construction projects started in 1988-89 or {banned for 1990-91 by 
institution type and control: 1990* 



Source of private donatioQi for cooitnictioii projects 



Institution type 


Total 




CorpofutKMi 


Pouodatiofis 


ladividualt 


Other 


and control 






















1968 or 1969 


1990 or 1991 


IQfift nr IQRQ 


IQOn nr 1001 


1968 or 1969 


1990 or 1991 


1968 or 19R9 


1990 or 1991 

IT^V VC 1771 


1988 or 1989 


1990 or 1991 




(actual) 


(pun) 


^aciuai^ 




(actual) 


(pton) 






factual^ 


VP""/ 












(DoUan in oiiUioas) 














jo23 




7ft A 
ro.l 


2303 


306i 


171 0 


983 


21.0 


79.1 


E>octorate-gFinting 


411.7 


553.9 


97 1 


77 7 


215.0 


302.4 




94.8 


113 


79.1 


Top 100 in R&D 


3292 


497.1 




71 K 


180.4 


294.7 


1322 




10.1 


422 


Other 


824 


56.8 


20.7 


5.9 


34.6 


78 


25.9 


62 


12 


36.9 




47.5 


8.4 


9.7 




153 


4.1 


1Z.O 




O 7 


n A 


Pubhc 


1929 


1566 


21.0 


53.8 


1063 


29.0 


60.6 


36.4 


5.0 


37.4 




1848 


156.6 


21.0 


53.8 


100.8 


29.0 


58.0 


36.4 


5.0 


37.4 


In top 100 in R&D 


1436 


141.2 


5.0 


483 


77.4 


288 


562 


309 


5.0 


333 


Other 


412 


15.4 


16.0 


5.5 


23.4 


0.2 


1.8 


5.6 


0.0 


4.1 


Non-dodorate-granttng 


8.1 


0.0 


0.0 


0.0 


5.5 


0.0 


2.6 


0.0 


0.0 


0.0 


Pnvate 


2663 


405.7 


15.9 


24.7 


124.0 


277i 


110.4 


61.8 


16.0 


41.7 


Doctorate-granting 


226.9 


3973 


6.2 


23.9 


1142 


273.4 


1002 


583 


63 


41.7 


In top 100 in RAD 


185.6 


355.9 


1.4 


23.5 


103.0 


265^ 


76.1 


57.7 


5.1 


8.9 


Other 


413 


41.4 


4.7 


0.4 


112 


7.5 


24.1 


0.7 


12 


32^ 




39.4 


8.4 


9.7 


0.8 


9.7 


4.1 


102 


35 


9.7 


0.0 


'Findings are limited to projects with estimated total cost at completion of $100,000 or nK>re Tor R&D related space. 


Project cost and space estimates are prorated to reflect R&D component only. 



Data are from 1990 survey only. 
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Note: Details may not sum to totals because of roundmg. 
Source National Science Foundation, SRS 
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Table 4-6. Sources of private donations for science/engineering research facility repair /renovation projects started in 198S-89 or planned for 1990-91 by 
institution type and control: 1990* 



Source of private donationi for repair/renovatioa projects 



Institution type 
and control 


Total 


Corporations 


Foundations 


Individuals 


Other 




1988 or 1969 
(actual) 


1990 or 1991 
(pUn) 


1968 or 1989 
(actual) 


1990 or 1991 
(plan) 


1968 Of 1969 
(actual) 


1990 or 1991 
(pUm) 


1968 or 1969 
(actual) 


1990 or 1991 
(P>«) 


1968 or 1969 
(actuaO 


1990 or 1991 
(plan) 



(Dollais in millions) 



5i 



Total 


52.1 


49.9 


5.0 


259 


317 


7J 


10.1 


16^ 


43 


OA 


Doctorate-granting 


42.0 


45.3 


i^ 


25.3 


26.0 


6.7 


7.4 


118 


43 


OA 


ToplOOinR*D 


30.1 


36.1 


3.1 


18.7 


15-5 


5.1 


7.4 


11.9 


4.2 


0.4 


Other 


119 


9.2 


1.2 


6.6 


106 


1.6 


0.1 


LO 


0.1 


0.0 


Non-doctorate-granting 


10.1 


4,6 


0.7 


0.6 


6,7 


0.6 


2.7 


33 


0.0 


0.0 


Public 


220 


31.2 


1.4 


234 


15.2 


2.3 


43 


5S 


1.2 


0.0 


Doctoiate-granting 


13.9 


31.2 


14 


23.4 


9.8 


13 


IS 


5S 


1.2 


0.0 


In top 100 m R&D 


61 


24.1 


1.4 


16.8 


2.0 


1.8 


IS 


5S 


1.2 


0.0 


Other 


78 


7.0 


00 


6.6 


7.8 


OS 


0.0 


0.0 


0.0 


0.0 


Non>doctorate-granting 


81 


0.0 


00 


0.0 


5.4 


0.0 


2.7 


0.0 


0.0 


0.0 


Pnvate 


301 


18.7 


3.6 


2S 


ns 


5.1 


5.9 


10.7 


3.1 


0.4 


Doctorate-granting 


281 


14.1 


2.9 


1.9 


16.2 


AS 


5.9 


7.4 


3.* 


0.4 


In top 100 in R&D 


24.0 


12.0 


1.7 


1.9 


13.4 


33 


5.8 


M 


3.0 


0.4 


Other 


42 


2.2 


1.2 


0.0 


2.8 


1.2 


0.1 


1.0 


0.1 


0.0 


Non-doctorate-granting 


19 


4.6 


0.7 


0.6 


1.2 


0.6 


0.0 


33 


0.0 


0.0 



*Finding$ are limited to projects with estimated total cost at completion of $100,000 or more for R&D related space. Project cost and space estimates are prorated to reflect R&D component only. 
Data are from 1990 survey only. 



Note Details may not sum to totals because of rounding. 
2 •'i ( > Source. National Science Foundation, SRS. 
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Tabic 4-7. Number of private institutions by status relative to $150 million limit on institutional tax-exempt bonds: 1988 and 1990 



Siaius rtljtivc to $150 milljon 
limit on tax-exempt bonds 


Total 


DoctoratC'granting 


Non- 
doctorate- 
granting 


Top 100 in R&D 


Other 


1988 


1^ 


1988 


1990 


1988 


1990 


1988 


1900 



Total . . 

Have reached the limit 

Have not, but expect to m nex! lux) fiscal ycdrs 

U-^vc not* and do not expect to in next two fiscal >..ir& 



205 
20 

176 



206 

23 
12 
171 



30 
16 
7 



30 
19 
3 
8 



73 
4 

1 

68 



73 
4 
9 

60 



103 
0 
1 

102 



103 
0 
0 

103 



Note Details may not sum to total because (^f rounding 
Source National Science I'oundation. SRS 
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Table 5-1. Condition of science/engineering research facilities by institution t>pe and contrd: 1968 and 1990 



CoodittOQ of rfseardi fodttties tad fear 



InstituUon type and control 


Suitable for use 
in moat tcicnrtfiolly 
tophiiticaied icaearch 


EfTecth^ for moat 
waa« but not noat 
idicatificaUy aopluaticated 


Raquinaf limited 
repair/raiMMition to 
be uied effactivcty 


Requirin|iM9or npair/ 
reaovatkMio be 
uaed effective ty 




1968 


1990 


196g 


1990 


1988 


1990 


1988 


1990 



(RAD NASF in thownadk) 



Total 




30,135 


41,114 


41,072 


26364 


27XH7 


17,702 


18,073 


Doctoiate-granting 


26,076 


29,158 


38336 


38,636 


25,170 


25370 


17,193 


17403 


Top 100 in RAD 


19^ 


22^10 


28^ 


27,253 


19345 


18,718 


13,765 


11,478 


Other 




6,948 


10,635 


11383 


5324 


7,152 


3,428 


4,025 


Non-doctomte-grintmg 


717 


977 


2;!78 


2,437 


1,095 


1,177 


yo 


571 


Pubhc 


19,042 


21^ 


29,758 


31,021 


20,040 


20,794 


13,457 


13301 


Doctonte-franting 


18,496 


20^ 


28^ 


29,550 


19391 


20,041 


13,132 


13,408 


In top 100 in RAD 


13,303 


15,699 


20,710 


21,209 


15,049 


14,429 


10317 


9,926 


Other 


5,193 


4367 


7A55 


8341 


4342 


5,611 


29^5 


3.402 


Non-doctorate-granting 




699 


1,493 


1,471 


748 


754 


325 


393 


Private.. 


7,750 


8,870 


11356 


10,052 


6325 


6352 


4345 


4372 


Doctcraic-granttng. ... . 


7^ 


8^92 


10^71 


9,085 


5378 


5,830 


4,062 


4,094 


In top 100 in RAD . 


... 5,927 


6^12 


?,490 


6,043 


4396 


4388 


3,548 


3,552 


Other ... 


1.653 


2,081 


i,060 


3,042 


1^ 


1^1 


514 


543 


Non-doctorate-granting . . 


.... 170 


278 


785 


966 


347 


423 


184 


178 
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Table 5*1. Condition of sdence/enginccring research facilities, by institution type and control: 1988 and 1990**Coatinued 





Condition of reaeaich facilities and year 




Suitable for uae 


E/fec%./e for most 


Requiring limited 


Requiriag major ttpur/ 


Institution type and control 


most acieiitificaUy 


uses, but HOC most 


repair/rewMitioQ to 


reoovstioQ to be 




M>phisticated research 


Kientifically sophisticated 


be used efTectively 


used effectively 




1968 


1990 


1968 


1990 


1968 


1990 


1968 


1990 










(Percent of RAD NASF) 








Total 


23.9 


25.9 


36.8 


35J 


233 


233 


15.8 


153 


Doctorate-granting 


24.3 


26 


36.2 


34.8 


233 


233 


16.0 


15.7 


Top 100 tn R&D ... 


23.9 


27 


35.0 


334 


24.0 


22,9 


17.1 


163 


Other 


256 


233 


398 


386 


21.8 


24.2 


lU 


13.6 


Non-doctorate-grant mg 


15 6 


18.9 


493 


47.2 


23^ 


22.8 


11.1 


11.1 


Public - 


23.1 


243 


362 


357 


244 


23.9 


16.4 


15 9 


Doctorate-granting . . 


23.4 


246 


35.7 


35.4 


24.4 


24.0 


16.6 


16.0 


In top 100 in R&D 


224 


25.6 


34.9 


346 


25.4 


23.6 


17.2 


162 


Other 


261 


21.8 


38.0 


374 


213 


252 


14.6 


15.6 


Non-doctorate-granting . 


17.S 


21 1 


48.0 


443 


240 


22.7 


10.4 


:t.8 


Private 


26 2 


301 


384 


341 


210 


212 


14.4 


143 


Doctorate-granting 


270 


31 1 


37 6 


32.9 


20.9 


21.1 


143 


14.8 


In top 100 in R*i. ^ . 


279 


319 


35.2 


296 


20.2 


21.0 


16.7 


17.4 


Other. ... 


24 2 


28.9 


451 


42.2 


23.2 


214 


73 


73 


.\on-doctorate-f/anting 


US 


15 1 


52.8 


524 


23.3 


22.9 


12.4 


9.7 



Note Details may not sum to totals because of rounding 
S(>urce National Sciente Foundation, SRS 



Table S-2. Condition of sdence/engineeruig research fanliHes by discipline: 1988 and 1990 



Cooditkm of reaeaidi facilitiet and yttr 



Disapline 


Suitable for use 
ia mott tdeatifkally 
iophivticated retearch 


Effective for most 
icienttfictUy sophisticated 


Reqwrifig ttntted 
repair/reaovaikNi to 
be uaed effectively 


Requiriai major lepair/ 
fcttovatioa lobe 
used effectively 




1968 


1990 


1988 


1990 


1988 


1990 


1988 


1990 



(RAD NASF in thousands) 



Total 


26,793 


30,135 


41,114 


41,072 


26»264 


27,047 


17,702 


18,073 


EEngmeenng 


4,144 


4,759 


5,974 


6,077 


3,568 


3,746 


2^17 


2,474 


PhyfticaJ sciences 


4,121 


4^ 


5^31 


5,403 


3,572 


3324 


2,799 


2,655 


Environmental sciences 


1,182 


1,132 


2459 


2,447 


1»642 


1,580 


926 


898 


Mathematics 


213 


205 


327 


352 


140 


173 


42 


60 


Computer science 


46S 


554 


503 


514 


233 


261 


232 


117 


Agncuitural sciences 


3,744 


4^ 


5,726 


6,996 


4,624 


5,011 


3427 


4486 


Biological saences 


6^30 


7,781 


8,431 


8396 


5,281 


5384 


3413 


3493 


in universities and colleges .... 


3.711 


4,836 


5,786 


6,019 


3,996 


4,257 


2,470 


1457 


in medical schools 


2^1^;' 


2,945 


2,645 


2377 


1,284 


1,626 


1,042 


1,136 




4,493 


5389 


7,059 


6324 


4,690 


4,684 


3,100 


2324 


in univemties and colleges 


959 


1,191 


2,125 


1,743 


1,442 


1,181 


773 


844 


in medical schools 


3^34 


4,197 


4,934 


5,081 


3,248 


3,503 


2327 


1,960 


Psychology ... , 


715 


610 


1,348 


1388 


643 


636 


381 


344 


Soaal sciences 


494 


574 


1^92 


1^ 


892 


937 


359 


327 


Other sciences, n c.c 


689 


664 


2,063 


673 


981 


3r 


60S 


196 



Note Details may not sum to totals because of rounding 
Source National Science Foundation, SRS. 
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Table 5-3. Adequacy of the current amount of science/engineering re^arch space by discipline: 1988 and 1990 



Discipline 


Number 
of 

institutions* 


Percent of institutions 


Adequate 


Gene rally 
adequate 


Inadequate 




1988 


1990 


1988 


1990 


1988 


1990 


1988 


1990 


Total . . . . - 


513 


517 


11.4 


lU 


48.2 


46.4 


40.4 


41.8 


Hnginccnng . . .... 


283 


296 


87 


106 


40.1 


40.8 


51.1 


48.6 


Physical sciences .. 


445 


450 


47 


87 


52.4 


50.8 


42.9 


403 


Environmental sciences . 


297 


284 


110 


11 1 


49.4 


48.4 


393 


403 


Mathematics . ... . ... — 


318 


2% 


210 


176 


53.6 


47.2 


25.4 


35.2 


Computer science 


331 


280 


15.0 


13 > 


382 


413 


46.9 


45 0 


Agncultural sciences .... 


% 


94 


11.0 


170 


51.2 


39.9 


37 7 


431 


Biological sciences ...... ... 


470 


482 


7.5 


90 


46.1 


45.8 


46.4 


45.2 


in universities and colleges 


444 


451 


83 


87 


45 8 


48.2 


45 9 


43.1 


in medical schools 


91 


105 


3.7 


10.4 


47 3 


353 


49.0 


541 


Medical sciences .... 


255 


267 


88 


10.4 


48" 


373 


423 


520 


in universities and colleges ... 


191 


189 


14 3 


130 


46.0 


40.3 


39.7 


467 


m medical schools . 


134 


141 


08 


70 


52.6 


33.8 


46.6 


59.2 


Ps)chology 


403 


398 


16 8 


13.2 


51.4 


54.3 


318 


32.4 


Social sciences . .... 


360 


345 


129 


127 


502 


51.0 


36.9 


362 


Other sciences, n e c .... 


90 


69 


104 


16.9 


513 


39.2 


384 


440 



•Excludes institutions with no R&D space in the discipline and those reporting "Not applicable or not needed." 
Note Percentages may not sum *o 100 because of rounding. 
Source National Science Foundation, SRS 
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Tabic 5-4. Adequacy of DATA COMMUNICATIONS SYSTEMS by discipline: 1988 and 1990* 













Percent of tnctitutioos 






Number 
















or 














Disapline 


instttutioiit* 


Adequate 


GeocnUy 
■dequate 


Inadequate** 




1968 


1990 


1988 


1990 


1988 


1990 


1988 


1990 



Total ^ 


510 


517 


16^ 


16^ 


52^ 


53.6 


31.4 


30.2 


Engioccring 


m 


295 


263 


28.0 


36.8 


39.6 


36.7 


32.4 


Physical scicncts 


434 


447 


11.9 


15J 


543 


511 




31.4 


Environinental sac noes 


283 


282 


20.0 


14.1 


43.6 


55.9 


363 


30.0 


Mathematics 


307 


282 


14.9 


15.7 


54.8 


50.1 


303 


34.2 


Computer science 


329 


279 


16.9 


18.4 


52.4 


48.6 


30.7 


33.0 


Agricultural sciences 


96 


94 


9^ 


9.6 


51.3 


60.8 


39.4 


29.6 


Biological sciences 


458 


480 


1Z9 


103 


59.0 


57.6 


2&2 


31.9 


in colleges and universities 


432 


448 


14^ 


10^ 


54.9 


55.0 


303 


343 


in medical schools 




105 


3.6 


9.3 


78J5 


69.0 


18.2 


21.7 


Medical aciences 


241 


264 


10.6 


8.9 


60.1 


60.4 


293 


30.7 


in colleges and universities 


180 


185 


14.6 


92 


50.8 


54^ 


34.7 


36^ 


in medical schools 


131 


141 


5.1 


8.6 


73.0 


68.1 


21.9 


233 


Ps)"hology ... 


W 


399 


23.4 


233 


49.4 


543 


27.2 


22.0 


Social sciences 


342 


332 


17.6 


16.2 


53.0 


53.9 


29.4 


29.9 


Other sciences, n.e.c, 


88 


68 


13.7 


18.7 


49.1 


58.9 


37.2 


223 



"Excludes instituticfls with no R&D space in the dtsapline and those rcpoftmg "Not applicable or not needed." 
'•Includes responses "Inadequate" and "Nonexistent, but needed * 
Note. Peitentages may not sum to 100 t>ecau£e of rounding. 
Source: .National Science Foundation, SRS. 



Table S-S. Adequacy of POWER SYSTEMS by disdpUae: 1968 and 1990* 













Perceat of intlitutioflf 






Number 
















or 














Disciphne 


imtttvtioQi* 


Adequate 


GeocTfttty 
adequate 


loadequatc*' 




1968 


1990 


1988 


1990 


1988 


1990 


1983 


1990 



Total 513 517 30.1 29^ 54.4 53.1 15^ 17^ 





283 


296 


24J 


7&2 


56.2 


57.0 




14.8 




434 


450 


16.4 


2\M 


67J 


63.8 


15.7 


14.4 


Environmental sciences 


285 


284 


23.7 


26.1 


57^ 


4Z4 


18.6 


31.5 




288 


262 


39.7 


31.1 


443 


53.7 


15.9 


15.2 


Computer science 


794 


252 


34.1 


28.4 


48.4 


53.9 


vs 


15.7 




96 


94 


17^ 


18.7 


60.8 


59i 


21.8 


21.8 


Biological science* 


462 


482 


29^ 


26.2 


52.2 


5Z9 


18.3 


20.9 


in colleges ar»d universities 


436 


451 


30.7 


25.1 


50.2 


5Z3 


19.0 


22.6 


tn medical schools 


91 


105 


23^ 


31.1 


61.8 


55.5 


14.7 


134 


Medical sciences 


248 


259 


35.6 


33.0 


51.1 


49.9 


liJ 


17.1 


in colleges and universities 


183 


180 


>9.1 


32.7 


48.5 


4:2 


1Z4 


18.1 


in medical schools 


134 


141 


30.9 


33.4 


54.5 


50.8 


14.6 


15.8 


Psychology 


386 


393 


44.7 


443 


48.1 


44.3 


7.2 


11,3 


Social sciences 


320 


319 


30.9 


311 


57^ 


53.0 


lU 


14.9 


Other sciences, n e.c 


88 


69 


21S 


32.4 


58.5 


57.0 


19.1 


10.7 



* Excludes institutions with no R&D space in the discipline and those reporting *Not applicable or not needed." 
**Includes responses "Inadequate" and "^4onexlstent, but needed.* 
Note. Percentages may not sum to 100 because of rounding 
Source* National Saencc Foundation, SRS. 
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Table 5-6. Adequacy of HEATING, VENIILATION AND AIR CONDITIONING (H VAC) by discipline: 1988 and 1990* 



Disaphnc 


1 

Number 
of 

institutions* 


Percent of institutiofts 


Adequate 


Generally 
adequate 


Inadequate*^ 




1988 


1990 


1988 


1990 


1968 


1990 


1988 


1990 


Iota) 


509 


517 


19 5 


18.'' 


53.1 


5M 


273 


30.2 


r.nginccpf.g 


283 


^ 


17.4 


183 


549 


48.6 


27.7 


32.9 


Physical sciences 


432 


450 


11 7 


14 1 


51.9 


44 0 


364 


41.9 


I:n^i«x>nmcntat scicnccN 


289 


284 


204 


Its 


^90 


449 


303 


38.6 


Mathematics 


272 


285 


26 4 


24 1 


483 


49 6 


25 I 


26.3 


Computer science 


297 


255 


28 6 


i9 4 


46.3 


54.1 


25.0 


263 


Agncuiturat sciences 




9^; 


74 


62 


606 


60.7 


319 


331 


Bioiog«cal sciences 


462 


482 


122 


15 2 


57 0 


53 7 


308 


31 1 


in colleges and univcrsmcs 


435 


450 


10 6 


14 0 


56.7 


53 2 


32 7 


32 9 


1, nedical schools 


91 


105 


19 9 


20^; 


584 


55 8 


21.7 


23 7 


Medic* 1 sciences 


245 


267 


22 6 


22 3 


56 3 


55 7 


210 


22 0 


in Colleges and universities 


180 


m 


22 2 


1/8 


567 


602 


21 2 


22 0 


in medical schools 


134 


141 


233 


283 


55 9 


496 


208 


221 


Psw hology 


392 


401 


26 2 


226 


483 


46 3 


253 


31 1 


vVki \\ sciences 


308 


319 


21 7 


22 2 


613 


62 6 


168 


15 2 


Other sciences, n c c 


90 


68 


15 6 


214 


514 


474 


33 0 


312 



•1 jicludes msiiiunons y^^\h no R&D space m the discipline ind :hosc reporting "Not applicable o: not needed " 



••Includes responses "Inadequate* and "Nonexistent, but iieeded " 
Note Percentages may not sum to 100 because of rounding 
Source National Scitnce Toundaiion. SRS 



Tabic 5-7. Adequacy of AIR DECONTAMINATION by discipline and adequacy of TOXIC WASTE DISPOSAL; 1988 and 1990* 













Percent of tnttitutionf 






Number 
















of 














Discipline 


institutKMis* 


AdeqiMle 


Generally 
•dequite 


Inadequate** 




1988 


1990 


1988 


1990 


1988 


1990 


1968 


1990 



Air Decontaminaiion 



Toul 


... 505 


514 


196 


16.6 


512 


513 


29.3 


31.9 


Hngmeenng 


... 256 


273 


14.0 


18.5 


601 


464 


25.9 


350 


rhystcal sciences. 


.... 435 


445 


14.0 


10.8 


45.2 


49 8 


40,7 


39.4 


!:nvironmc nidi sciences 


277 


275 


18.8 


171 


50,8 


42.1 


30,4 


40,7 


Maihematics 


72 




38^ 




52,3 




9,2 




Computer science 


104 




382 




53.8 




8,0 




Agricultural sciences 


87 


93 


15^ 


172 


48,8 


445 


35.7 


38,3 


niological sciences 


462 


477 


12 1 


120 


538 


579 


341 


301 


m colleges and universities 


436 


444 


113 


10 2 


52 4 


579 


363 


319 


tn medical schools 


91 


105 


160 


19.4 


603 


58 0 


233 


22 6 


Medical sciences 


228 


254 


23 0 


18 6 


50.3 


56 8 


26.7 


^4 7 


ir colleges and universities 


162 


175 


22 9 


14.9 


480 


57 6 


291 


274 


in medical schools 


134 


I'M 


23 0 


23.1 


53 2 


55 7 


23.8 


21,2 


I'sychologv' 


222 


237 


32 9 


23.6 


51.8 


546 


15 3 


218 


Social sciences 


93 


113 


32 3 


31 9 


51.9 


487 


15.8 


175 


Other sciences, n c c 


78 


50 


188 


218 


369 


48.6 


444 


295 



r<>\ic Waste Dispi^l 
lotdl . 



500 



480 



224 



228 



531 



58 4 



243 



18 9 



M-jccludcs institutions with no R&D space m the discipline and those reporting "Not applicable or not needed " 
"Includes responses "Inadequate" and "Nonexistent, but needed ' 
- Not applicable for this discipline 

Note' Percentages may not sum to 100 because of rounding. 

Stiuric National Srience Foundation. SRS 1 f) 
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Table S^. Adequacy of selected aspects of research infrastructure by type and control of institutkm: 1968 and 1990 



Infnstnicture aspect tm! adequacy ratiJi| 


Total 


Doctonte-ffuittfli 


NoQ-doctOfate- 


Public 


Private 


Top 100 


Other 


1968 


1990 


1968 


1990 


1968 


1990 


1968 


1990 


1968 


1990 


1988 


1990 












(Percent of tnttitutk»i) 










Current amount of R&D space 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


mo 


100.0 


100.0 


Adequate 


11.4 


11^ 


6.0 


9S 


119 


Hi 


13.9 


1X8 


103 


10.8 


13.9 


13.9 


Generally adequate 


48.2 


46.4 


44.4 


40.3 


48.4 


48.6 


50.7 


49J 


473 


43.1 


49.7 






40.4 


4U 


49.6 


50.2 


38.6 


39.9 


353 


37,0 


42^ 


46.2 


36.4 


32.7 


Data communications systems 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Adequate 


16i 


16.2 


lU 


14.6 


\11 


17.0 


23^ 


16.7 


16.0 


14.8 


17.4 


192 


Generally adequate 


52.2 


536 


54S 


r * 


54.8 


58J 


47.8 


47.1 


50.8 


51.8 


55.3 


573 


inadequate 


314 


302 


33.0 


29.9 


33.0 


24i 


28.4 


36.1 


33.2 


33.4 


27.4 


233 


Power systems 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Adequate . . 


30.1 


29.6 


22.4 


23.0 


29.1 


33.0 


373 


31.7 


283 


26J 


33.9 


35.7 


Generally adequate 


54.4 


53.1 


59.3 


59i 


55.2 


53^ 


49.7 


47.2 


54.4 


52.8 


54.4 


53.8 


Inadequate . . 


\SS 




183 


17i 


15.7 


13^ 


13.0 


21.1 


17.1 


20S 


11,8 


103 


HVAC" 


100.0 


too.o 


100 0 


1000 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Adequate . 


\9S 


18.7 


I2i 


13.4 


22.0 


242 


22.4 


17i 


18.4 


17.1 


.1.8 


21.9 


Generally adequate ... 


531 


51.1 


52.9 


53.4 


52.9 


50,3 


53.4 


50.0 


53.6 


51.7 


51.9 


49.7 


Inadequate 


27i 


30.2 


34.6 


33.2 


25.1 


25i 


24.3 


32i 


28.0 


31.1 


263 


28.4 



Table S*8. Adequacy of selected aspects of research infrastructure by type and control of institution: 1988 and 1990-Continued 



Infrastructure aspect and adequacy rating 


Total 


Doctorate-grentmg 


Non-doctorate- 
granting 


Public 


FrivBtc 


Top 100 


Other 




iy9u 


1968 


1990 


198B 


lyyo 


1968 


1990 


1988 


1990 


1988 


1990 












(Percent of institutioiu) 










Air deron'aminAlion 


100.0 


1000 


100 0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


1000 


100.0 


100.0 




19 6 


166 


14.8 


13.2 


17.6 


200 


25.6 


15.9 


20.2 


173 


18.2 


14.8 


Gene rally adequate 


51.2 


51^ 


52.5 


519 


54.2 


56.0 


41.0 


46.6 


50.1 


49.7 


53.5 


55.5 


inaUCtjUalC , . 


293 


319 


32 7 


35.0 


28.2 


240 


27.4 


374 


29.7 


32.9 


28.3 


29.7 


Toxic waste disposal . 


1000 


1000 


100.0 


100.0 


1000 


100 0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


Adequate 


224 


22.8 


18 7 


246 


29.7 


31.0 


17.7 


14.6 


26.8 


218 


15.6 


24J 


Generally adequate 


531 


58.4 


63.7 


53.5 


49 3 


60.6 


51.4 


58.8 


49.4 


59.8 


58.8 


50.1 


Inadequate.. 


245 


18 9 


175 


219 


210 


83 


30.9 


266 


23 8 


184 


25.6 


19.6 



••HVAC - heating, ventilation, and air conditioning 

Note Percentages may not sum to 100 because of rounding 

V>urcf N'aijonal Science Foundation. vSRS 
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Table 6-1. Total net assignable square feet (NASF) of space in science /engineering disciplines and NASF used for R&D in historically black colleges 
and universities: 1988 and 1990 



Discipline 



Total NASF 



1988 



1990 



Total R&D SASV 



1988 



1990 



Number of institutions with any space 


ly 


29 


29 


29 


1 1 ^tA\ \.*A<sK 

1 Ky\ai . ... 


0,U77 2 


^.175 4 


1,111 7 


1,439.6 






(NASI' in thousands) 








776 7 


9790 


151.7 


167.4 


Physical sciences 


8038 


8101 


1794 


189J$ 


l:nviron mental sciences 


441 


560 


10.3 


26.3 


Mathematics 


173 2 


163^ 


12.2 


25,8 


Computer science 


1500 


113.9 


43 4 


29.9 


Agncultural sciences 


6040 


834.1 


259 3 


433.1 


Biological sciences 


1,1301 


9339 


2317 


2907 


m colleges and universities 


5090 


5455 


141.1 


1701 


in medical schools 


6211 


388"^ 


906 


120.6 


Medical sciences ... 


1,8461 


i.766 3 


177.4 


2074 


in colleges and universities 


593 0 


956.0 


36.6 


49.7 


in medical schools 


1,2531 


810 3 


140 9 


:577 


Psyrhology 


1187 


1051 


14.2 


188 


Social sciences 


3042 


322.1 


28.4 


46.6 


Other sciences, n e c 


126 3 


913 


3.7 


40 



c 



N'oic Details may not sum to totals becauic of rounding 
Source National Science Foundation. SRS 
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Table 6-2. Construction and repair/renovation projects at historically black colleges and universities by year of project start: 1986-1991* 





Year of project start 


Proieci tvpc and index 


1986 or 1987 


1988 or 1989 


1988 or 1989 


1990 or 1991 




(actual) 


(plan) 


(actual) 


(plan) 


Construction projects 










1 otal project completion costs (in niillions) 


$71 8 


$36 5 


$55,1 


$11,6 


Total square feet (in thousands) 


481 2 


905 


318,6 


82,3 


Square feet as percent of total R&D space 


439^ 


H<7c 


22% 


6% 


Repair/ renovation 










lotal project completion costs (in mil'icns) 


14 1 


49 


16 6 


156 


Total square feet (in thousands) 


137 1 


886 


308.4 


1304 


Square feet as percent of total K&l) space 


12^ 


8% 


21% 


9% 



•I mdmgs are limited t projects with estimated total cost at completion of $100,000 or more for R&D i slated space Project cost and ipace estimates arc prorated to reflect R&D component only. 
Note 1 details t sum to totals because of rounding 

Source National Science Toundation, SRS 
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Table 6-3. Sources of funds for science/engineering research facilities construction projects di historically black colleges and universities by year of 
project start: 1986-1991* 





Year of project start 


Sources of funds 














1986 or 1987 


1988 or 1989 






1990 or 1991 




(actual) 


(pitn) 




(actual) 


(plan) 



(dollars u> millions) 



Total 



718 



36.5 



55.1 



11.6 



Funds from each source 

Federal govcrment 
State/local government 
Pnvate donations 
Institutional funds 
Debt financing . 

Tax-exempt bonds 

Other debt 
Other sources 



32 7 
25.8 
11 1 
2.3 
00 
00 
00 
0.0 



57 
308 
GO 
00 
GO 
OG 
OG 
GO 



350 
11.5 

7.7 
09 
0.0 
0.0 
0.0 
0.0 



G.l 
U.4 

OG 
G.G 
O.G 
CG 
O.G 

ao 



*lMnding;& are hmii'-d to projects with estimated total cost at completion of $100,000 or more for R&D related space. Project cost and space estimates are prorated to reflect RAD compon';iit 
only 



Note Details may not sum to totals because of roundmg 
Source National Science Foundation. SRS 



Tabic 6-4. Sources of funds for science/engineering research facilities repa^r/renovatioa projects at historically black colleges and universities by year 
of project start: 1986-1991* 



Sources of funds 


Year of project star. 


1986 or 1987 
(sctusl) 


1988 or 1989 
(pl«n) 


1988 or 1989 
(•ctutl) 


iTw or lyyi 






(dollars m millions) 






Toral 


14 1 


49 




166 


13.0 


Funds from each source 












Federal govcrment 


87 


1.9 




12 9 


06 


Statc/locai Kovemmeni 


49 


21 




0.8 


14.3 


Pnvate donations 


03 


09 




2.0 


0.4 


Institutional funds 


00 


00 




01 


0.0 


Debt financing.. . 


00 


00 




00 


0.3 


Tax-exempt bonds 


00 


00 




00 


03 


Other debt 


00 


00 




00 


0.0 


Other sources 


00 


0.0 




00 


00 



•Findings arc limited to projects with estimated total cost at completion of $100,000 or more for R&D related space Project cost and space estimates arc prorated to reflect RAD component 

only 



Note Details may not sum to totals because of rounding 
Source National Science Foundation, SRS 
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Table 6-5. Condition of science/engineering research facilities at historically black colleges and universities by discipline: 1988 and 1990 



CondiU^ of rc»c«rch facililies and year 



Discipline 


Suitable for use 
in most BcientificaHy 
sophisticated research 


Effective for most 
uses« but not most 
scientifically sophisticated 


Requinni hmited 
repair/ renovitKMi to 
be used effectively 


Requiring major repair/ 
renovation to be 
used effectively 




1988 


1990 

1 


198S 

1 


1990 


1988 


19^ 


1988 


1990 



(R4D N'ASF in thousands) 



1 otal 


399 


445 


428 


643 


195 


?52 


76 


100 


I'jiginccnng 




37 


36 


83 


24 


31 


12 


17 


Phyv^sil sciences 


8 


39 


102 


86 


50 


45 


15 


19 


Environmental sciences 


0 


1 


■% 


19 


* 


6 


3 


1 


Matiiemattcs 


2 


3 


7 


16 


3 


4 


1 


2 


Computer science 


r» 


8 


13 


11 


3 


9 


2 


2 


Agricultural sciences 


118 


201 


63 


165 


56 


:*5 


23 


32 


Biological seen CCS 


41 


43 


147 


178 


34 


60 


9 


10 


in universities and colleges 


35 


43 


65 


80 


32 


38 


9 


9 


in medical schools 




0 


82 


98 


2 


22 


1 


1 


Medical sciences 


112 


100 


37 


51 


14 


47 


8 


10 


in universities and colleges 


2 


5 


12 


18 


9 


17 


8 


10 


in medical schooU 


IIU 


95 


26 


32 


5 


30 


0 


0 


Psychology 


6 


5 


6 


8 


2 


4 


0 


2 


Social sciences 


7 


8 


13 


25 


7 


8 


2 


5 


Other sciences, n r r 


0 


1 


1 


0 


2 


3 


1 


0 



Note Details may not sum to tv als because of rounding 
Souae National V'ence rounoaiion, SRS 

i o 
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Table 6^. 



Adequaq^ of the amount of research space at historically black colleges and universtties by discipline: 1988 and 1990 





Number 














Oiscipline 


of 


Adequate 


Generally 


Inadequate** 


institutions* 






adequate 








1988 


1990 

..... .J 


1988 


1990 


1988 


1990 


1968 


1990 










^rccnt of institutions) 






1 Oidl . . ... 


29 


29 


163 


161 


53.2 


491 


30.2 


348 


t.nginccnng 


13 


i3 


27 3 


77 


545 


69.2 


18 2 


23.1 




2^ 


25 


95 


8.0 


619 


56.0 


28.6 


36.0 


f .nvironmcntst sciences 


3 


10 


00 


00 


33.3 


60.0 


66,7 


40.0 


Mathematics » .... 


14 


14 


16 7 


14 3 


58.3 


571 


250 


28.6 


C ^Tij^Litcr science 


16 


11 


286 


27 3 


35.7 


364 


35.7 


364 


/xgrit uiiui ai !fcCicni.cs 


13 


14 


27 3 


357 


453 


286 


27 3 


35 7 


Diolo^ica) sciences 


28 


26 


16 0 


14 8 


52 0 


44.4 


320 


40.7 


111 i-uifc^cs nu univcraiiicci » , 


27 


25 


130 


80 


52 2 


480 


34,8 


44.0 


in ncuic?! scncx 15 , 


2 




500 


1000 


50 0 


00 


00 


0.0 


Medical sciences 


9 


11 


300 


417 


700 


33 3 


0.0 


25.0 


in colleges and universities 


8 


9 


42 9 


333 


57,1 


33 3 


00 


33.3 


in medical schools . 


3 


3 


00 


667 


100.0 


33 3 


0,0 


0.0 


Psychology . .... 


14 


13 


S3 


154 


500 


46 2 


41 7 


333 


Social sciences 


19 


19 


63 


103 


500 


47 4 


438 


42.1 


("••^^cr sc!cr,ccs. n ? c 


5 


3 


00 


00 


75.0 


1000 


250 


G.O 



'I.xcludcs institutions with no R&D space m the discipline and those reporting "Ncl applicable or not necder! " 



*'lncludcs responses MnaJequaie" and "Nonexistent, but needed " 
Note Details may not sum to totals because of rounding 
V)urf.e National Science Foundation, SRS 



Telephone Device for the Deaf 



The r'aiional Science Foundation (NSF) has Telephonic Device for 
the Deaf (TDD) capability which enables the individuals with hearing 
impairment to communicate with the Division of Personnel and 
Management for information relating to NSF programs, employment, 
or general information. This number is (202) 357-7492, 
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